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Jack (Rupert W.). Operations against Tsetse Fly in Southern 
Rhodesia. — Rhodesia Agric. JI. 1919. Aug. Vol. 16. No. 4. 
pp. 292-298. With 1 map. 


Certain operations have been carried out during the present year 
with a view to ascertaining the possibility of checking the advance 
of tsetse fly in Southern Rhodesia, and this article contributed by 
Jack aims at forestalling or answering uninformed criticism on the part 
of the agricultural community of the methods employed. 

The enormous contraction of the fly-infested areas at the time > 
the rinderpest outbreak in 1896-7 and their subsequent extension are 
circumstances well known to all interested. During the period of 
recess, Where settlement of areas has been on a considerable scale, 
civilisation has apparently held its own and kept or driven back the 
fly. Where only isolated farms or mining properties have been taken 
up the fly has, however, in some parts regained its former territory. 
A notable instance of this nature has occurred during the past two 
years in the neighbourhood of the Gwaai and Shangani Rivers not far 
from their confluence. A considerable outbreak of trypanosomiasis 
has already occurred among cattle during the month of February on 
the Gwaai River, although the presence of the fly in this region has 
not yet been determined. A somewhat wide area including the 
Shangani Reserve and some of the country lying between the Gwaai 
River and the western border must therefore be considered to be in 
danger in the course of time. In certain other parts of the territory, 
at present remote from European settlement, the fly has also advanced 
of recent years, but the problem is nowhere so pressing as in the area 
indicated, 

No practicable means of checking the advance of tsetse fly is known, 
and experiments in this connection usually entail the expenditure of 
large amounts of money. 

The possible lines of action appear to fall under three headings :— 
(1) The interposition of a barrier to the fly’s advance; (2) the modifi- 
cation of conditions in the threatened area so as to render it unsuited 
tothe fly ; (3) the modification of conditions in localities already infested 
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on the edge of the fly-belt with a view to driving back the pest. The 
first and second of these measures could do no more than protect the 
country not yet invaded, whilst the third affords hope of reclaiming 
occupied territory, and is therefore, other things being equal, to be 
preferred. 

The continued existence of tsetse fly is dependent upon two funda- 
mental necessities, namely, a suitable habitat and an adequate food 
supply. With regard to habitat, the fly is known to be dependent 
upon forest conditions. The levelling of forest, however, over vast 
areas is at present an absolutely impracticable undertaking and one 
has thus to enquire whether such limited clearing as is practicable is 
likely to produce beneficial results. The problem confronting the 
Administration is the stemming of the general advance of the fly and 
not merely the protection of isolated properties. Benefit is stated 
to have resulted in Central Africa from the clearing back of forest 
from certain townships and other centres where the protection of a 
considerable community and their domestic animals has been the 
object:in view. Similar benefit has been derived in Southern Rhodesia, 
as in the Hartley district where the timber was cut down for the mines. 
It would be fallacious to argue, however, that localised clearing is 
the solution of the present problem. 

Superficially it seems practicable to clear a strip of country ahead 
of the advancing fly, and in this way to create and maintain an effective 
barrier. It is, however, not known what width of cleared country 
would prove effective in this respect; secondly, the creation and 
maintenance of clearings in certain types of forest, such as that con- 
sisting mainly of Brachystegia, is a very costly undertaking ; and, 
thirdly, unless the barrier almost encloses the whole of the fly area, 
there is nothing to stop the fly advancing around the ends. 

An attempt was made last year to clear a strip of forest a mile ‘n 
width and twenty-five miles in length between the Gwaai and Shangani 
Rivers, but the undertaking was not carried to a conclusion on account 
of the influenza epidemic. Such a clearing, however, was never 
regarded as a permanent solution of the problem. One of the chief 
objections enumerated is that the tsetse in the Sebungwe area is 
spreading in various directions and any barrier would have to be at 
least 200 miles in length to protect the country to the south-west 
and south which is judged to be in particular danger. In order to 
estimate the adequacy of such an undertaking, it would require many 
years of research and heavy expenditure, and the maintenance of the 
barrier would involve a continued annual charge. 

One form of local clearing has, however, been considered worth a 
trial and this consists in cutting down that species of forest vegetation 
which remains evergreen and affords shade to the tsetse all the yeat 
round. This kind of vegetation is to be found along the banks of rivers 
and dry water-courses, around the edges of vleis, and on ant-heaps. — 

In discussing the possibility of interfering with the food supply o! 
tsetse, one has to enter the old controversy concerning the dependence 
or otherwise of the tsetse fly (Glossina morsitans) on “big game.” 

The arguments in favour of such dependence are well known, and one 
A | has therefore to determine whether or not the preservation of game 
i lies at the root of the existing troubles with regard to tsetse fly in 
HH Southern Rhodesia. It would be possible to obtain the desired 
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information by removing the game from a piece of infested country, 
but such an expensive experiment would hold no prospect of any 
immediate tangible results. The practical aspect of the problem 
would consist in testing the indirect effect of hunting game upon the 
prevalence of tsetse fly. 

The throwing open to free shooting of part of the Hartley district 
had very beneficial results, but in spite of the comparatively large 
white population in the district, a substantial reduction of both game 
and fly occupied a number of years. A further experiment in suspend- 
ing the game laws as supplied to a considerable extent of country 
hetween the Umniati and Sengwe Rivers in 1914 resulted in a complete 
fiasco, owing to the fact that hunters adopted the practice of camping 
on the edge of the open area and poaching in neighbouring fly-free 
country. 

In order to obtain quick results something more than suspending 
the game laws is needed, and the idea of organised hunting under the 
control of the Government is naturally suggested. It is held that 
the cases of trypanosomiasis on the Gwaai River could only have been 
due to the presence of tsetse fly towards the Shangani, and as only 
alimited portion of the latter river including its tributaries on both 
sides, is infested, the situation was held to be decidedly favourable 
for an experiment in game elimination, with possible tangible results, 
This area was therefore selected for the organised shooting operations. 

It might be stated that these shooting operations, in scattering the 
game, would possibly tend to scatter the flies into areas which had 
been free from the insect, but there appears to be no authentic record 
of such an occurrence, and it would be contrary to what is known 
of the habits of tsetse. The fly’s attachment to its birthplace appears 
to be its strongest instinct. It is well known that the male follows 
human beings, and presumably game, up to ten miles, but all available 
evidence indicates that it eventually returns to the spot from which 
it was carried. The female flies appear to seek animals only for 
the purpose of feeding, and the distance they are carried is apparently 
decided by the time occupied in effecting their object. It is, moreover, 
quite certain that tsetse does not follow big game in its movements 
about the country, for the reason that, if it did so, the remarkable 
phenomenon of fly-belts would not occur. It is added that in recent 
years destruction of game was undertaken in the Suri-Suri fly-belt 
iid near the Umniati, and in neither case did the fly exhibit any 
tendency to seek new localities. 

In conclusion, it is stated that nothing but benefit could result from 
destruction or elimination of the known and almost certainly the main 
teservoir of infection for Trypanosoma brucei and 7’. pecorum. 


Rovnaup (E.). Les particularitiés de la nutrition et la vie symbiotique 
chez les mouches Tsétsés, [The Characteristics of Nutrition and 
Symbiosis in Tsetse Flies.|}—Ann. Inst. Pasteur, 1919. Aug. 
Vol. 33. No. 8. pp. 489-536. With 17 text-figs. 

This work owes its origin to a study undertaken by the author in 
order to determine the peculiarities of metamorphoses in Glossina. 
However, in the course of studies carried on in this connection during 
tte last five years, he was impelled, in order to explain certain pheno- 
ena in the mechanism of pupation, to study in particular the nature 
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and origin of certain bacteria-like formations, already reported upon 
by SrijHLMANy, in certain well defined parts of the gut of the adult 
tsetse. He was thus led to examine the peculiarities and functions 
of the digestive system of the flies at all stages; this study finally 
revealed that the different steps observed in the phenomena of nutrition 
are, fundamentally, the resultant effects of symbiosis with certain 
organisms in the nature of yeasts that live in the intestines of tsetse 
flies and which are to be found generally in pupiparous biting flies, 

The author in this memoir presents very full details concerning 
nutrition in. tsetse at all stages, illustrated by a number of very clear 
diagrams. Very briefly, the various phenomena are finally summarised 
as follows. 

On account of the adaptation to a pupiparous existence—-a pheno- 
menon connected with its strict and exclusive blood-sucking mode of 
existence—the larva is nourished within the uterus with a milky 
secretion, the principal elements of which are directly assimilable. 
There is no necessity for the epithelium of the digestive tract to 
perform any preliminary transformation of this food material and it 
thus limits its activity to the absorption of the nutrient products, 
But throughout the larva] stage this activity is much more particularly 
directed towards the absorption of the fatty substances contained in 
the nutrient emulsion than to the absorption of substances of a protein 
nature. During the larval period the body thus becomes prematurely 
saturated with fatty materials while there is a noteworthy deficiency 
in albuminoid reserve elements. 

When the larva has left the maternal uterus and has ceased thus to 
obtain further nutrient material, the digestive epithelium _ has 
completely exhausted the fatty matter contained in the stomach 
cavity and the massive absorption of the soluble albuminoid principles 
filling this cavity then commences to take place, doubtless by 
means of dialysis. The commencement of pupation would therefore 
correspond, as regards the functioning of the mid-gut, with the 
normal pronymphal fasting period of ordinary fly larvae or maggots, 
and it is the stage during which the intestinal tract completes the 
absorption of ingested materials. This period, in the case of tsetse 
flies, is delayed for certain physiological, or rather physical, reasons, 
which are explained by the author. It takes place during the first 
two or three days of pupation. On account of the fact that the 
insect body is thus constrained to assimilate and elaborate a very 
considerable mass of nutrient material during a critical physiological 
period, whilst circulatory exchanges are absent, and respiratory pheno- 
mena are greatly diminished, a considerable degree of complication 
is added to the normal course of pupation. This brings about a marked 
lengthening in the duration of pupation and a striking diminution 
in the vital resistance of the pupa. The duration of pupation is, it 
the case of tsetse flies, almost five times as long in the same average 
temperature conditions as that of ordinary flies. Besides, the tsetse 
pupae are fragile and are very sensitive to any slight variations in 
temperature ; this is probably attributable to the complexity of the 
physiological phenomena in the nymph. It thus follows that the 
rational method for combatting these insects consists in taking 
measures, such as clearing of pupal shelters, which have for theit 
object the destruction of the pupae by the heat of the sun. 
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From a purely biological point of view the study of the nutritive 
conditions in the case of the adults reveals certain curious facts. These 
particular flies, which represent, although living in a state of freedom, 
parasites as profoundly and entirely adapted to a blood-dietary as 
the so-called permanent ecto-parasites, owe the exclusiveness of 
their alimentary régime to a strict symbiosis with intra- and extra- 
cellular yeasts which develop in a specialised zone of the mid-gut. 
This symbiotic association, which we have found to be constant in 
Diptera developing in the same way as Glossina, enables one to 
understand at once all the peculiarities of the biological adaptation of 
these flies; that is to say, the pupiparity with all its bearings on the 
method of development of the larvae and the course of the nymphosis, 
as well as the peculiar réle played by the tsetse flies in the develop- 
mental cycle of the trypanosomes and other blood parasites, a réle 
which is the consequence of a dietary exclusively at the expense of 
vertebrate (strict haemaphagia). All these phenomena are so inter- 
related that it appears permissible to define all the general biological 
peculiarities of tsetse flies and other typical pupiparous diptera as 
the more or less direct result of their symbiotic existence with 
intestinal micro-organisms appertaining to the group of yeasts. 


Purves (fF. E.). Les Trypanosomiases dans la région de Carnot 
(Haute-Sangha).—Bull. Soc. Path. Exot. 1919. July 9. Vol. 12. 
No. 7. pp. 416-434. With 1 map. 


The first part of this paper deals with human trypanosomiasis in 
the district of Carnot, a township situated on the upper reaches of 
the Sanga River, South East Cameroons, about lat. 5° N., long. 16°5° E. 
The second part deals with animal trypanosomiasis in the same 
district. The native Hausas keep a small herd of cattle in order to 
provide meat for the Military Post situated there, and this herd is made 
up of animals imported regularly from the N’Gaoundéré districts. 
The animals, which are of the humped variety, are able to live quite 
well in this district during the dry season, but during the rainy season 
severe losses are caused by trypanosomiasis. Clinically they show 
intense wasting and progressive cachexia; sometimes the lymphatic 
glands are enlarged. 

Out of 21 head of cattle examined in June 1918, 16 showed trypano- 
somes in the blood. These trypanosomes showed very active and 
constant movement in the field of the microscope, but on the whole 
a small degree of translatory movement. After staining, two distinct 
forms could be observed, namely (1) a slender form with a pointed 
posterior extremity and possessing a free flagellum and (2) a thicker, 
more stumpy form with a blunted posterior extremity and also 
possessing a free flagellum, but as a rule this appeared to be shorter 
than in the preceding form. These two forms varied from 22 to 26 
in length. No short forms without free flagellum were ever observed. 
Experimental inoculation showed that this organism was virulent 
in the case of a calf, but gave negative results in the case of the pig, 
goat, and guinea pig. The trypanosome would thus in all probability 
be T. cazalbowi (T. vivax), the cause of the disease known in some 
parts of Africa as ‘ souma.” 
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According to BourrarD, enzootic centres of “souma” can only 
be created by the presence of tsetse flies, and Stomoxys and tabanids 
can only play the part of spreading the disease locally among the 
animals of a herd. Quite recently, however, VAN SACEGHEM (1916) 
[see this Bulletin, 1916, Vol. 4, No. 4, p. 159] has recorded cases of 
trypanosomiasis in cattle due to 7. cazalboui var. pigritia in the Zambi 
region of the lower Belgian Congo, in which the agent incriminated with 
the transmission of the trypanosome was a variety of Haematopota, 
H. perturbans ; there were no tsetse flies in the infected districts, 
The author himself made a search of the Carnot region in an endeavour 
to detect the existence of tsetse flies, with no result. Moreover, the 
animals on arrival appeared to be in good condition and no trypano- 
somes could be found in them. In a neighbouring village, Baboua, 
the cattle belonging to the natives kept in good condition throughout 
the year; in a few examined no trypanosomes could be found. It 
would thus appear that the above-mentioned cattle became infected 
in Carnot or in its immediate environs. Stomoxys, however, are 
extremely numerous in this district. 

In order to explain the presence of the infection it is necessary 
to accept one of the following hypotheses—(1) There are in existence 
some extremely limited tsetse areas, which might have escaped 
observation ; this, however, is not very probable. (2) The cattle 
in crossing the area between Baboua and Carnot might have traversed 
some undiscovered tsetse area. (3) The game in the immediate 
neighbourhood of Carnot might constitute a reservoir which would 
infect the Stomoxys subsequently biting the cattle. 





Lanrrancui (A.). Sur la possibilité du passage des trypanosomes dans 
le lait. [The Possibility of the Passage of Trypanosomes by the 
Milk. |—Arch. Ital. Biol. 1918. Aug. 10. Vol. 68. New Series. 
Vol. 8. No. 2. pp. 158-164. 


In 1916 Lanfranchi published observations which would show that 
in the case of dogs 7’. brucei, rhodesiense, and gambiense are capable 
of being excreted with the milk, and that in the case of the two first 
mentioned trypanosomes infection can be transmitted to the young 
by sucking infected mothers. A little later, Vetu and Hyravp 
[see this Bulletin, 1916. Vol. 4. No. 4. p. 160] described the 
transmission of trypanosomes to puppies born from a bitch infected 
with the virus of Moroccan horse trypanosomiasis. In the present 
paper, Lanfranchi describes a series of experiments upon rats, 
guinea-pigs, and a horse, in which attempts were made to transmit 
in the above manner 7’. brucei, rhodesiense, evansi, gambiense 
and a trypanosome which had been isolated from himself, 
T. lanfranchii. In these experiments the author endeavoured to 
ascertain whether the offspring when allowed to obtain nourishment 
by sucking the infected mother themselves became infected, whether 
it was possible to demonstrate the presence of trypanosomes by the 
examination of the milk, and whether it was possible to transmit 
the infection by inoculating the milk into the peritoneal cavity o! 
rats and mice. In the case of three of the viruses employed (bruct, 
evansi, and lanfranchii) the possibility of their passage by the milk 
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was demonstrated. In the case of the lanfranchi?virus only, the possi- 
bility was demonstrated, in an experiment on one guinea-pig, of the 
ofispring becoming infected when allowed to suck the infected mother. 
With the same virus it was shown in the case of the horse that it was 
possible to demonstrate the trypanosomes by direct examination 
of the milk under the microscope. In all the other cases the demon- 
stration of the trypanosomes was made by inoculating the milk into 
experimental animals. Confirmation was again obtained of the view, 
now almost universally admitted, that as a rule the trypanosomes 
do not pass directly from the mother to the foetus. The only example 
of a positive result of this nature—that of Stvort and Lecierc, in 
the case of a guinea-pig born from a mother infected with the 
“caderas ” trypanosome—has only a relative value inasmuch as the 
uterus of the mother contained a dead foetus. 

From these researches the author concludes : 

“(1) That 7. brucei, evansi, and lanfranchii can be exereted in the 


milk of rats ; 
“(2) That 7. evansi and lanfranchii can be excreted in the milk of 


guinea-pigs ; MS ; : 
*(3) That 7. lanfranechii can be excreted in the milk of mares ; 
“(4) That 7. lanfranchii can be transmitted to the newly born of 
vuinea-pigs by sucking mothers infected with these trypanosomes.” 


i, Simons (Hellmuth). Beitrage zur Kenntnis der experimentellen 
Nagana. [Contribution to the Knowledge of Experimental 
Nagana.|—Zeuschr. f. Hyg. u. Infektionskr. 1918. Aug. 27. 
Vol. 87. No. 1. pp. 1-60. With 2 plates. 

i. YON DEN VELDEN (R.) & Srmons (H. C. R.). Zur Klinik der 
experimentellen Nagana ibe Hunden nebst einigen strahlenthera- 
peutischen Versuchen. [Experimental Nagana in Dogs—a 
Clinical Account with some Attempt at X-Ray Therapy. }— 
ibid. pp. 61-76. With 7 charts. 

il. MOENCKEBERG (J. G.) & Stmons (H. C. R.). Zur pathologischen 
Anatomie der experimentellen Nagana bei Hunden. [The Morbid 
Anatomy of Experimental Nagana in Dogs.|—ibid. pp. 77-118. 
With 1 plate & 14 figs. 


i. In this paper Simons gives the results of a series of laboratory 
investigations upon the characters of Trypanosoma brucei. The 
strain used was the very virulent one utilised by Enric in his 
investigations—the ferox strain—and since maintained in German 
laboratories. A minute description is given at the commencement of 
the paper of the methods of staining and of estimating the degree of 
infection in the experimental animals. In.studying the morphology 
of the trypanosome the author noted that at the height of the infection 
parasites could be observed which differed somewhat from those usually 
described and when examined in the fresh state they were characterised 
by the presence of a short flagellum, no undulating membrane, while 
the cytoplasm was massed into a ball at the posterior end. These 
might correspond with the so-called amoeboid forms described by 
PLIMMER and Braprorp and Barraciia. These forms were seldom 
seen In mice or rats, but they were more often found in guinea-pigs 
and most often in dogs during an acute febrile attack or a few days 
before death. The time which passed after inoculation intraperi- 
toneally with the trypanosomes up to their subsequent appearance 
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in the peripheral blood was estimated in a number of experimental 
animals. Three rats, heavily infected with trypanosomes, gave 
birth to young rats which were all free from the parasite. 

Mice dead of trypanosome infection were placed immediately after 
death upon ice and allowed to remain on it for periods of up to 53 hours, 
Smears were then made from the heart and liver for microscopic 
examination and also emulsions for injection into susceptible mice. 
It was found that actively motile trypanosomes could be found in 
the dead mice for up to 29 hours, but in the case of a mouse which had 
been kept for 53 hours no living trypanosomes could be seen, although 
a mouse inoculated with an emulsion from the liver of this animal 
became infected with trypanosomiasis. The various changes in appear- 
ance of the organisms in the bodies of the dead mice are described 
and illustrated. They were found to retain their vitality and form 
longer in the liver than in the heart. 

The author then deals with the morphological and pathological 
changes seen in the trypanosomes after the injection of brilliant green 
into infected animals. The vacuolation, granulation, and disappearance 
of the blepharoplast and the distortion of the trypanosomes are 
illustrated in a number of figures. It was found that small doses 
of this drug were capable of producing a well-marked prolongation 
in the life of the experimentally infected mice. Whereas control 
mice died in from 6 to 12 hours, mice injected with -2 c.c. of a “5 per 
cent, solution of this drug lived for up to 44 days. The phagocytosis 
of trypanosomes seen in smears made from the spleen and bone marrow 
of mice, rats, and dogs, is next described. 

A series of experiments was next performed in order to ascertain 
the action of solutions of various compounds upon the trypanosomes 
in vitro. A minute account is given of the precautions necessary in 
order especially to obtain absolutely neutral reaction in the case of the 
apparatus used. The solutions were, (1) Ringer’s solution, (2) Ringer's 
solution -+- -1 per cent. glucose, (3) Ringer’s solution minus calcium 
chloride, (4) Ringer’s solution minus potassium chloride, (5) Ringer's 
solution minus sodium bicarbonate, (6) -9 per cent. sodium chloride, 
which acted as a control, The author summarises his results as 


follows :— 

‘1, Ringer’s solution minus KCl acts more favourably than normal 
Ringer’s solution with or without glucose. 

“2. Ringer’s solution minus NaHCO,, is about as unsuitable as normal 
Ringer’s solution with or without glucose. It appears as if the presence 
of the bicarbonate were one of the cssential physico-chemical conditions 
for the trypanosomes. The harmful effect of a deficit of HCO, is seen 
after from 10 minutes to at the latest 1 hour. 

‘* 3. Free OH appears to act harmfully. 

“4. Experiments with solution F confirm the importance of the bicar 
bonate. Its much more favourable action than Ringer's solution— 
(CaCl, + OH), and Ringer’s solution—KCl, is due to the presence of free 
carbonic acid... . ; 

‘5, Erythrocyte and serum-free pure trypanosome cultures in Solution 
F. showed that solutions rich in trypanosomes were more favourable 
for the vitality of the parasites than solutions containing scanty parasitt, 
probably because from the cytolysis of numerous disintegrating trypan? 
somes the surviving individuals obtained material for the maintenance 
of life. The length of life in the rich trypanosome cultures was about 
24 days and in the scanty trypanosome cultures only about ? day. 

6. In the usual blood suspension (containing erythrocytes and serum) 
the parasites lived in solution F up to 5 days. 
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“7, The calcium ion appears to be just as necessary for the activity 
of the trypanosome protoplasm as for that of heart muscle protoplasm. 

“gs The results obtained allowed of no conclusion as to whether the 
minimal hydroxyl-ion concentration in Ringer’s solution + (CaCl, + OH) 
was more favourable or more harmful than Ringer’s solution + CaCl, 
(neutral). 

“9 Similarly, it was not ascertained whether a concentration of -O11 
or ‘02 per cent. of calcium chloride was the more favourable for the life 
of the trypanosomes.” 


The following is the formula for the author’s solution F. :— 


NaCl .. iz ie ai ro a 0-60 gm. 
NaHCO, .. ts 3 “5 os 0-40 gm. 
ot ae ” = ie sn Es 0-03 gm. 
Ca(H,PO,), .. ea a oa .., 0:03 gm. 
Glucose = - - “a ey 0-20 gm. 
H,O distilled ie sn Ka .. 100-00 gm. 


ii. In the first part of this paper the authors describe in detail the 
clinical symptoms shown by seven dogs after injection with the above 
ferox strain of nagana. ‘Their descriptions contain very little that is 
new. 

The second part of the paper deals with attempts at curative treat- 
ment of the infected dogs by means of Réntgen rays. The spleen, 
hind quarters, the chest, and the spleen again were successively sub- 
mitted to the action of the rays, with apparently quite negative results. 

ili. In this paper the authors give a minute description of the post- 
mortem appearances of nine dogs that succumbed during the course 
of their investigations. The disease ran its course in the various 
animals in from 9 to 48 days. The most important lesion appears 
to be the considerable damage done to the blood and the haematopoietic 
system. As the result of the injury to the red and white corpuscles 
these bodies become ingested by the tissue phagocytes of various 
organs, which become enlarged owing to the marked multiplication 
of their cellular elements, especially endothelial cells. At the same 
time there occurs an enormous change in the lymphatic tissue of the 
body leading to a marked production in it of plasma cells. On account 
of the iron pigmentation, fatty degeneration of various organs, and 
the lesions in ‘the bone marrow a pathological picture is produced 
similar to that of pernicious anaemia of man. Changes are also pro- 
duced in the kidneys due to the excretion of trypanosomes ; there are 
also changes in the central nervous system due to the direct action 
of the parasites. 

This injury to the host’s tissue is followed by injury to the trypano- 
somes themselves, this corresponding with the marked diminution 
in the number of organisms observable in the blood some time after 
injection, This injury to the parasites is revealed histologically by 
the appearance of the so-called amoeboid forms and their ingestion and 
digestion by the tissue phagocytes. The phagocytes soon become 
exhausted by this task with the result that the trypanosomes increase 
in number and again swarm in the blood stream. Reserve phagocytes 
now act upon the parasites, which again become decreased in number. 
This process is repeated until the whole phagocytory tissue of the body 
becomes used up or exhausted, so that afterwards innumerable appar- 
ently perfect trypanosomes are to be found within the blood vessels 
of the various organs; this, indeed, did appear in the case of one 
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of the authors’ dogs. As a rule, death would appear to be brought 
about in the more chronic cases as the result of the damage done to the 
animal body, especially to the haematopoietic system. However, 
when the action of the tissue phagocytes becomes completely exhausted 
new broods of trypanosomes may flood the blood stream; death 
then results as in acute cases through the occlusion of numerous 
capillary blood vessels, 


NORIEGA DEL AGuILA (Miguel). Presencia en la sangre de los cheiropteros 
de Lima, del Tripanosoma Vespertilionis (Bataglia 1904). [Trypanosome 
Found in Blood of Bats at Lima.]|—Anales de la Facultad de Med., Lima. 
1919. Mar.-Apl. Vol. 2. No. 8 pp. 134-141. With 2 plates. 
[Summarised in Jl. Amer. Med. Assoc. 1919. Sept. 20.] 

‘* Noriega reports the finding of Trypanosoma vespertilionis in the blood 
of 7 per cent. of forty bats of the molossus species at Lima. He says that 
this is the third trypanosome identified in Peru, the others being the 
lewist and the duttoni, found in 1904 and 1917, respectively.” 


CuAGas (C.). Host of Trypanosoma cruzi.—Rev. Med.- Cirurg. Brazil, 
1918. May. Vol. 26. No. 5. p. 220. [Extracted in Jl. American 
Med. Assoc., 1918. Sept. 21. Vol. 71. No. 12. p. 1015.) 

“ Chagas found that fully 45 or 50 per cent. of the armadillos—mammals 
which abound in Brazil—ecaught in regions infested with Chagas’ disease 
contained the special causal trypanosome. The animal does not seem 
to be affected at all by the presence of the trypanosome although the 
latter is extremely virulent for man. The intermediate host, th» biting 
bug, Lamus megistus, may possibly be a parasite of the armadillo, as 
certain epidemiologic facts observed in Africa suggest that the trypanosome 
of African sleeping sickness can flourish under natural conditions 
in vertebrates other than man.” 


Bevan (LL. E. W.). Inoculation of Cattle against Redwater and 
Gall-Sickness.— Dept. of Agriculture, Salisbury, Rhodesia. 
Bulletin No. 316. 1919. Apl. 10 pp. Salisbury : Printed 
by the Argus P. & P. Co,. Ltd. 


The indigenous cattle of Southern Rhodesia although hardy and 
prolific are small and slow to mature, and before the exportation 
of cattle with a view to supplying the meat markets of the world 
can be contemplated it is necessary to cross these animals with 
imported bulls of good quality, of which there is an immediate 
shortage of at least 5,000 head. But the native stock, although 
very resistant and rendered immune to redwater and gall-sickness 
as the result of infection at an early age, are also harmfully affected 
by the continued presence of the parasites of these diseases in 
their blood. The losses due to the diseases caused by infestation 
with the so-called “blue” ticks are therefore very considerable, 
due to :— 

(1) Death of imported stock ; shortage of bulls for improvement of 
—— ; loss of service to cows ; unsatisfactory calves from imported 
stock, 

(2) Heavy mortality in young stock from these and associated 
diseases (scour, etc.). 

**(3) Loss of growth and delayed maturity. 

**(4) Loss of milk and dairy products. 

‘On the basis of 10s. per head, the national loss from these causes well 
exceeds the cnormous sum of half a million pounds per year.” 
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The final remedy for these difficulties, it is stated, would probably 

be found in the total eradication of the “ blue” tick by short-interval 
dipping, but until this has been systematically and universally 
applied for some time, there will be a period of transition during 
which the tick and the diseases transmitted by it must persist in 
certain parts of the country. Owners who have accordingly got 
rid entirely of the tick by dipping their cattle will meanwhile be 
at some disadvantage inasmuch as if these cattle are sold and 
transferred into areas in which dipping has not been carried out 
eflectively they run the risk of contracting the above diseases in a 
very virulent form. 

In pre-dipping days at least 90 per cent. of all cattle imported 
for the improvement of local stock succumbed. From 1909 onwards 
attempts were made to immunise imported bulls by inoculating them 
with infected blood of low virulence; but these operations had 
sometimes disastrous results. However, in 1911 a more or less 
satisfactory strain was obtained, a large inoculation camp was erected 
at Letombo, and 66 British bulls, including many that have since 
established great reputations in the showyard, were inoculated. 
During the following year, over 70 animals were similarly treated, 
but the results were somewhat unfortunate as the subjects for 
inoculation included old cows heavy in milk, heifers in-calf, and 
highly bred extremely fat bulls. Next year the camp was closed 
down and a few animals treated at the stables at the Veterinary 
Research Laboratory. 

During the year 1918 a new inoculation camp was established as 
part of a scheme laid down for a Veterinary Research Station and 
accommodation for 29 animals in as ideal corditions as possible was 
therein obtained. Meanwhile, it is stated, by careful selection 
and sub-inoculations extending over a period of 10 years a strain 
of comparatively low virulence, but not so mild as to be inert when 
injected into suitable animals, was obtained for the purpose of 
vaccination. It is considered important that the inoculated 
animals should contract the disease inasmuch as it is only by recovery 
from infection that immunity is established. Since young animals 
possess at birth, and for some time afterwards an appreciable 
degree of resistance the inoculation has not to be performed too 
early, i.e., before they become susceptible to infeetion, or too late, 
when the reaction may be severe and retard their development. 
A chart is given indicating the age at which different breeds of 
cattle should be inoculated. The pure-bred progeny of imported 
parents should be treated at 3 months, three-quarter-bred at 4 
months, half-bred at 5 months, colonial-bred at 6 months, and 
native-bred at 9 months of age. The qualifications which render 
an animal suitable for treatment are :— 


“(1) It should not exceed fifteen months of age. 

“(2) It should not be fat, forced or pampered. 
_ (3) Its breeding should not have been such as to have weakened 
its constitution. 

(4) It should be delivered at the Inoculation Camp in good health, 
and free from ticks.” 

After inoculation two periods of reaction may be expected, the 
first, during the second week, due to the redwater parasite, and the 
second, during the second month due to the gall-sickness parasite. 
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During these periods the animals should be carefully protected 
from exposure, extremes of heat or cold, wind, and rain. They 
should be allowed to receive their mothers’ milk in small quantities 
at a time, but at frequent intervals. Hand-reared calves or calves 
of poor mothers should receive a suitable milk substitute such as the 
following, which is suggested as a ration for a calf of from 160-200 
lbs. live weight. 


Mealie meal... ~« BOW )\aere re |e ; 
Crushed linseed a 10°, / Mixture per day, 1 pounds. 
Skim milk aa .. 13 to’ 18 pounds per day. 

Hay About 3 pounds. 





Tue Ruopesta AGRICULTURAL JoURNAL. 1919. April. Vol. 16, 
No. 2. pp. 131-139. The Construction of Dipping Tanks for 
Cattle. Revised April 1919. 


The general recognition of the great value of dipping cattle, both as 
a preventative against disease and for the maintenance of condition, has 
led to frequent demands for guidance in the erection and use of tanks, 
Much attention has been given to this subject and plans and specifica- 
tions, it is stated, are now approaching that uniformity which indicates 
finality, and differences of design are mainly in detail and not in prin- 
ciple. The chart representing the type of tank recommended for use 
in Southern Rhodesia is reproduced on the opposite page on a 
reduced scale. It is stated that while the drawings may be taken 
as generally applicable they are meant to serve only as an indication 
of the dimensions, specifications, and accessory requisites of a 
serviceable and economic dipping tank, and are subject to modifi- 
cation to suit individual ideas and circumstances. 

The site of the tank should be as near as possible to permanent 
water on firm and solid ground. Swampy ground should be avoided. 
If the site is level the space to be occupied by drip yards should be 
filled up with excavated material until sufficient rise is obtained to 
secure efficient drainage. The construction of the tank and accessories 
is then carefully explained in detail and a schedule is added in order 
to enable one to calculate the approximate capacities of a tank 
built according to the dimensions shown in the drawing. 

As proprietary dips are now generally used in Southern Rhodesia 
instead of the arsenite of soda or Natal Laboratory Dip it is recom- 
merded that the instructions supplied with each tin should be rigor- 
ously adhered to. The necessity for maintaining the dip at the proper 
strength is insisted upon. In order to compensate for loss of water 
by evaporation the level of the fluid should be accurately measured 
after each dipping operation and immediately before the next dipping 
the depth of fluid should be brought back to this level. Each animal 
takes away a quantity estimated at between one-half and one gallon of 
fluid, and water and dip must be added in the proper proportion to 
make up for this deficiency. It is in order to combat East Coast Fever 
infection in particular that the dipping of cattle i; now enforced 
in South Africa, but the advantages that would accrue from the 
eradication of gall sickness and redwater by the destruction of ticks 
as well as the immediate loss of condition caused by the ticks them- 
selves are also pointed out. The great reduction of the mortality 
amongst calves from diseases such as white scour, liver disease, ete., 














” 
Y 
— 
-_ 
yD 
~ 
= 
~ 
~ 
QA, 
=> 
= 
~ 
> 
= 
—) 


. 


No. 4.] Diseases due to Proto 


‘. 


Vol. 


. (pune ¢ snynaribh PY visapoyy 
‘Spatqd +,uBy aq1ey 


SONOS 424 


ot} Woy (VONONpe o[quiep!suo. YA) poonpordey ) 
‘UNV, DONIddi(y dO DNIMVUG 


weg ) 





by © 948: ay OPE, 
ITE IN 99g 5% ysbua7 wren) i 


ft‘? ID FTI + 
= a) 





a402u09 hyyybys 10K 7 - aeoys onuns oa 


YOY, 6 928 





SSS 





HLT 

















FD Wye “oysaS 


= 


© = 


= 


a = 











TEA PID Vg 
a 4 (925 % oN) 


poory buysax voy yzers soruan boson 


—— 





De 


La 





119M P4°7D 2486 





5 





woy2as yourpnybuo7 








186 Diseases due to Protozoan Parasites. — |Dee. 30, 1919, 


in Rhodesia have also been regarded as the result of dipping. Except 
in the East Coast Fever areas where short-intervals are necessary, 

dipping as a general measure should be practised every seven days, 
Dipping at longer intervals is of very little value, the ticks transmitting 
East Coast Fever only remaining on an average four days on the live 
host, It isadvisable to give working cattle a day’s rest after immersion 
in the tank, the best time thus being Saturday afternoon in the case of 
seven-day dipping. Opinions are divided as to the advantage of 
dipping in the case of milch cows. 


ii. Management of Dipping Tanks. [Srnctatr (J. M.)]. cbid. pp. 
139-141. 
The directions given here, in order to maintain the arsenical content 
of the dipping fluid at a constant strength, have previously been 
referred to in this Bulletin [1918. Vol. 6. No.2. pp. 93-94]. 


iil. Cattle Cleansing Ordinance 1918. dd. pp. 141-142. 


According to this Ordinance “an effective tick-destroying agent 
is defined as ‘an aqueous solution containing the equivalent of -16 
per centum of arsenious oxide, or such other ‘percentage of arsenious 
oxide or such other ingredients in such proportion as the Administrator 
may from time to time prescribe by notice in the Gazette.” The 
dilutions required in the case of the arsenite of soda dip and four 
proprietary dips are given. The arsenite of soda dip is, 8 lbs. arsenite 
of soda (80 per cent. arsenious oxide) to every 400 gallons of water. 


iv. Arsenite Cattle Dip. How to mix. iid. p. 142. 


Dissolve the arsenite in a sufficient quantity of hot water and then 
add water to make up to 400 gallons, stirring vigorously during this 
time. Although it may be most convenient to dissolve the arsenite 
in a few gallons of hot water this may be carried out in a short time 
with cold water by placing two or three pounds of the arsenite in a 
bucket full of water, stirring vigorously for 5-10 minutes, and then, 
alter allowing any undissolved particles to settle the liquid is poured 
off into the tank. Then more arsenite should be added to that remain- 
ing in the bucket, which is filled up with water again ; this is repeated 
until all the arsenite is dissolved. It is important to weigh the arsenite 
accurately. For three-day dipping the weight of arsenite is 4 lbs. 
and for seven-day dipping 8 lbs. to every 400 gallons of water. 


v. Wastage of dip in dipping operations. [Srnciamr (J. M.).] 
iid. pp. 142-143. . 


Owing to the high cost of cattle dip the conservation of fluid by the 
use of adequate draining pens is important and in this note figures 
are given to illustrate the striking diminution in wastage accomplished 
by increasing the length of the race or exit chute to the tank. 


vi. Directions for taking samples of dip. iid. pp. 


In these directions the dip sample is stated to be best sent in a clean 
“ whisky ” bottle which is filled completely and securely corked. 
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If it is expected that the sample will take a week or more to reach the 
laboratory about 10 drops of sulphuric acid free from arsenic should 
be added to prevent oxidation en route. 


vii. A Dip-Tank Dredger. did. p. 144. 


The more important parts of this apparatus are illustrated in the small 
figure on p. 185. The scoop is dropped to the bottom near the middle of 
thetank, being held in place by means of an upright pole fitted to the 
attachment made for it at the upper end. At the plunge end of the 
tank two men hold on to the ends of the long wires attached to the 
oblique part of the stays through the two small holes drilled in them. 
The scoop is then pulled forward along the floor of the tank and when 
full it is lifted out by means of the pole and two wires attached to the 
hinder part of the apparatus. The process is repeated as often as 
possible, working always towards the plunge end of the tank where the 
sreatest mass of deposit will be found. 


viii. Cattle Cleansing Ordinance, 1918. (Ordinance No. 9. 1918,— 
Promulgated 27th September, 1918.) «wid. pp. 144-147. 


According to the terms of this ordinance all owners of cattle in 
areas in which the “ Compulsory Dipping Ordinance, 1914,” now 
repealed, is in force, shall be required to dip their cattle and after a 
certain date to be fixed by the Administrator all owners of cattle, 
except in the case of certain native reserves or other areas chiefly 
inhabited by natives, shall be required to do likewise. Dipping at 
regular intervals of seven days, which may be extended in special 
cases up to 14 days, is insisted upon in the case of cattle, even those 
declared free from tick infestation. Tick infestation is defined as 
“having 10 or more engorged ticks not being bont (Ammblyoma 
habraeum or variegatum) or bont-legged (Hyalomma aegyplium) ticks.” 
No movement of cattle shall be permitted from any area in which 
exemption from dipping is in force unless the cattle are twice cleaned 
within 14 days immediately prior to removal. Owners of land on 
which native owners of cattle reside may be required to provide 
facilities for dipping. Any owner may be required to construct a 
dipping tank at his own expense upon his land. 


Saunpers (P. T.). Douehage pour la Destruction des Tiques a 
Antigues. [Spraying for the Destruction of Ticks at Antigua. |— 
Sta. Agron. Guadeloupe, Pointe-a-Pitre, Antilles Francaises, 1919. 
Bull, No. 1. pp. 31-35. 

Ticks have been for a number of years a serious drawback to cattle 
raising in the French Antilles, and very little appears to have been 
done in many Islands in order to combat them. The result has been 
that the tick has always gained more or less the upper hand. The 
method usually employed has been to remove the ticks either by 
hand or with a knife, the infested parts being then rubbed with a 
weak solution of a disinfectant fluid. This method has left much 
to be desired inasmuch as eradication thereby can only be partial and, 
moreover, in the case of the common tick found at Antigua—the 
“gold” or “Senegal” tick (Amblyomma variegatum)—the mouth 
parts remain in the skin of the host when the tick is removed and 
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frequently cause a suppurating wound. During the tick season 
animals exhibit grave anaemia and loss of condition owing to the tick 
infestation. 

The author describes the construction of a spraying apparatus 
which after about twelve months use has effected a great improvement 
in the condition of the cattle. The standard type of apparatus j is 
erected in a kraal 84 by 75 ft. surrounded by a fence 5 ft. 8 inches 
high. The kraal is divided into two equal parts, viz., the receiving 
kraal and the drying kraal. The entrance chute to the apparatus 1 is 
13 ft. long and the exit chute 15 ft. In the corner of the receiving 
kraal nearest the entrance chute there is an “ assembly ” kraal 43 ft. 
by 20 ft. The entrance and exit chutes to the apparatus are both 
furnished with sloping sides, are 1 ft. in width at the bottom, broadening 
to 3} ft. at the top, in order to prevent the animals turning back. 
The chute, which is cemented, is provided with apertures on both 
sides situated at about the height of the breast of an animal for the 
introduction of bars in order to hold back the animals if necessary, 
These bars are also useful in dealing with unruly animals. The 
bath itself, which is 12 ft. long, is made of galvanised i iron ; it is | ft. 
broad at its base, and 3 ft. 6 inches at its upper part, and 6 ft. high. 
The tick-destroying fluid is admimistered in_the form of a spray by 
means of very fine jets attached to pipes running through the interior of 
the apparatus, the spray from the jets emerging in fan-shaped fashion. 
The jets are situated at various angles in such a manner that the whole 
of the interior can be filled with a spray which is so effective that an 
animal passing through the bath would be drenched all over in a few 
seconds. The surplus fluid runs away through the floor of the appara- 
tus and passes through a series of filters composed of metallic gauze 
into the reservoir and can be employed afresh. Sometimes dust and 
debris, especially from the animals’ feet, block up the jets, but the 
obstruction can be easily removed. 

The spraying fluid is pumped from a reservoir situated at the side 
of the apparatus by means of a pump which necessitates the 
employment of two men in order to maintain a constant. high 
pressure. The reservoir is made of galvanised iron furnished with 
an indicator to show the volume of fluid. 

The floor of the kraal is composed partly of stone and partly of 
arth and is free from all vegetation. 

The preparation used for spraying was made from a_ proprietary 
mixture ‘* Coopers New Cattle Dip,” a sample of which when analysed 
gave 19°3 per cent. arsenic in the form of arsenious oxide. In Antigua 
a solution made by mixing one part of the powder with 140 parts 
of cold water was considered effective. Inasmuch as the surplus 
liquid drains away through the gauze filter back into the reservoir, 
and each animal treated carries away about half a gallon of liquid on 
its skin, the cost of spraying per head is very small—about 03 franc 
per head for each spraying, or an annual cost of | franc 80 per head. 

In the case of animals sprayed for the first time the operation is 
repeated in ten days; those that have been sprayed several times 
are re-sprayed at intervals of about three weeks. It was estimated 
that on one occasion 73 head of cattle passed through the apparatus 
in seven minutes and were effectively and completely sprayed. In 
ordinary weather conditions the animals are dry after 10 to 15 minutes. 
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With few precautions the number of accidents may be reduced so 
as to be almost negligible. Hitherto cattle only have been sprayed 
by this means and after a second or third spraying no ticks were found 
on animals so treated. It is suggested that horses and mules might 
with advantage be similarly treated. The total cost of the spraying 
apparatus and the material necessary for erecting the kraals is 
estimated not to exceed £70. 


Mouter (J. R.). Tiek Eradication Plans for 1919.—J/. American Vet. 
Med. Assoc. 1919. Mar. Vol.54. [NewSeries, Vol.7.] No. 7, 
pp. 745-748. 


In this address the Chief of the Bureau of Animal Industry briefly 
reviews the progress of tick eradication in the United States since 
1905, and expresses the hope that the year 1919 may be the most 
successful there has yet been in this work. The need for continuous 
efforts in educating stockbreeders upon the importance of the campaign 
is insisted upon. It is remarked that those who still oppose tick 
eradication are learning every day that their attitude results in 
pecuniary loss to themselves. Tick eradication in the past two years 
has been notably successful. In 1917 the 70,754 square miles released 
from Federal Quarantine far surpassed the record of any previous 
year. And, again in 1918 a still larger area, 79,217 square miles, was 
released. During these years the livestock production of the South 
has shown a great increase. With the new State-wide compulsory 
dipping law in Texas, which becomes effective in the last zone of that 
State in 1922, it is hoped that the Federal Quarantine can be entirely 
lifted from American territory at the end of 1923. The area still 
under quarantine is 270,036 square miles; of this, it is hoped that 
90,000 square miles may be cleared during 1919. 


UnceRMANN (E.). Ziiehtung der Weilschen Spirochaete, der Recur- 
rens-und Hiihnerspirochaete sowie Kulturversuche mit der 
Sprochaeta pallida und Trypanosomen, [The Cultivation of the 
Spirochaetes of Weil’s Disease, Relapsing Fever, and Fowl 
Spirochaetosis, together with Experiments upon the Cultivation 
of Spirochaeta pallida and Trypanosomes.|—Arb. a. d. kaiserl. 
Gesundheitsamte, 1918. Oct. Vol. 51. No. 1. pp. 114-158. 


The medium used by the author for the cultivation of spirochaetes 
consists of freshly obtained sterile serum, undiluted or diluted with a 
small quantity of normal saline solution or Ringer’s fluid. The liquid 
is distributed in test tubes, 5 cm. long by -9 cm. in diameter, and heated 
for half an hour at 58 to 60° C. The medium in each tube is then 
covered with sterile liquid paraffin. Rabbit serum appears to 
constitute the best medium but other animal sera may also be used. 
The most uniform and certain results were obtained with serum pro- 
cured from young animals. The spirochaetes of Weil’s disease, 
8. obermeieri, S. duttoni, and the S. gallinarum can, it is stated, be 
cultivated through a long series of passages in this medium with as 
much ease as Bacillus typhosus in broth. 

The cultural characters of these spirochaetes in this medium are 
fully described. The fowl spirochaete, for example, was transplanted 
M40 times in this medium over a period of two years ; it grew equally 
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well at 37° C and at 30° C, but remained alive longer at the latter 
temperature. The organism is best transplanted every five days, 
and it then maintains its virulence for a considerable time. The 
spirochaete multiplies only by horizontal fission and divides in most 
cases into two, and exceptionally into up to five, new elements. 

The pathogenic trypanosomes could be maintained alive in the 
above culture medium for up to about 24 days. In primary culture 
they showed appreciable multiplication during the first few days, 
In subsequent transplantations, however, no multiplication could be 
observed. A temperature of from between 25° and 30° C. appeared 
to be the most suitable. Multiplication took place by longitudina| 
division and dividing forms could be seen which later became massed 
together in clumps. 


Lirrte (Arthur). The Tampan or Poultry Tick.—Rhodesia Agric. JI. 
1919. Feb. Vol. 16. No.1. pp. 42-44. 


The best methods of dealing with Argas persicus in Rhodesia are 
described. This is undoubtedly the worst insect pest among poultry 
in South Africa. There is not much doubt that the tick was introduced 
into South Africa from India. It is also found in Australia and New 
Zealand, into which countries some say it was introduced from South 
Africa. Many poultry keepers are unaware that these ticks are present 
in their fowl-houses ; during the day they can be easily detected by 
pushing the blade of a knife into the cracks in the woodwork, and 
if ticks are present, blood can be seen on the blade when withdrawn. 
During the night the ticks emerge. 

The life-cycle of the parasite is briefly described ; it can live for 
very long periods without food, possibly as long as two years. An 
adult tick can travel considerable distances along fences and trees and 
thus pass from one fowl-house to another. Another common source of 
infection from one part of the country to another is tick-infested 
coops, sacking and crates, or the movement of fowls carrying larvae, 
In Australia it is prohibited by law to allow these ticks to infest any 
house, birds, trees, etc., or to sell any poultry infested or even from 
infested premises. Fowls, crates, and other objects found infested are 
at once destroyed and the owner fined from £5 to £100. 

Fowls, turkeys, pigeons, and some wild birds are subject to the 
disease—fowl spirochaetosis or fowl spirillosis—caused by the bites 
of these ticks, but more especially fowls, as the other birds are more 
restless at night. If a bird infected with this disease, that is, one 
infested with larvae, is treated immediately by dipping in a solution 
of warm water and 5 per cent. paraffin and soapsuds, or in a solution of 
10 per cent. Jeyes’ fluid or similar disinfectant in warm water, and then 
removed to clean quarters there is a chance that it will recover, but asa 
rule the disease has taken such a strong hold that there is little hope 
of recovery. A recovered bird becomes immune. One thus frequently 
finds birds in good health in sheds infested with ticks, but susceptible 
birds when introduced immediately sicken and usually die. 

The attempted cleansing of tick infested sheds when they al 
made of grass, straw, or similar material is not recommended. It 
better to burn them. Sheds made of corrugated iron are best deal 
with by placing a quantity of straw inside and setting fire to it so as 
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make the buildings as hot as possible. Brick or wooden houses should 
be first dealt with by using a plumber’s blow lamp, the flame being 
directed into all cracks and crevices, which should then be sprayed 
with a 20 per cent. solution of Jeyes’ fluid, or similar disinfectant in 
water as hot as possible, or with a similar solution of paraffin and 
soapsuds. Several birds are then introduced into the shed at night 
and if any ticks are noticed both operations are repeated next day 
and again each day until no ticks are discovered after dark. All 
coops, nest boxes, perches, etc., should be immersed for several days 
in the above solutions or in a dipping tank ; all infested trees should 
be cut down and fences removed; the ground on which the sheds 
stand should be saturated with paraffin. Other disinfectants that 
can be used, although more expensive than the above, include :—a 10 
per cent. solution of carbolic acid, or a 10 per cent. solution of caustic 
potash or caustic soda, in the use of both of which great care is 
necessary, or a 20 per cent. solution of Lysol. 

As preventive measures all birds newly received should be at once 
dipped and the routine dipping of all birds at least once a month 
should be practised. 


Bruce (K. A.). A Preliminary Note on a New Coccidium of Rabbits. — 
Jl. American Vet. Med. Assoc. 1919. Sept. Vol. 55. (New 
series, Vol. 8.) No. 6. pp. 620-621. 


In this short note Bruce claims to have discovered another coccidium 
in the intestinal tract of rabbits in British Columbia. It is especially 
pathogenic for young rabbits, often causing the loss of a whole litter, 
The symptoms appear to be similar to those caused by the common 
coccidium, EH. stiedae. Three cases were seen in which infection was 
mixed, H, stiedae being present as well as the coccidium under con- 
sideration. 

The life cycle of the parasite may be completed in as short a time 
as five days. Oocysts kept in 3} per cent. pot. bichromate were 
infective six months after having been passed. These oocysts were 
generally oval in shape and varied greatly in size, from 11°62 to 
400 in width, and from 15°77 to 39°84 in length. The wall is 
thick and in the larger specimens is of a well marked pinkish-orange 
colour. Many show an excess of material comprising the outer wall, 
which may be observed at any part, even extending over the whole 
length of the cyst and projecting outwards for several microns, but is 
commonest towards the narrow end where a large micropyle is present. 
The oocyst contains four dizoic spores together with a very well 
marked globular residual body composed of a large number of granules. 
This residual body is seen as soon as sporoblast formation begins and 
sas large or even larger than the individual sporoblasts. It is spherical 
and retains its shape until the sporozoites are formed, when it some- 
times disintegrates. The sporocysts contain a well-marked residuum. 
The nucleus of the sporozoite is of a delicate pink colour. 

The author holds that this coccidium is different from other species 
of the genus Eimeria on account of the extreme variation in size of the 
vocysts, the pinkish-orange colour of its larger oocysts, the excessive 
formation of the material for the oocyst wall, the pink colour of its 
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sporozoite nucleus, and the presence of a very well-marked globular 
residual body. It is stated that a series of drawings representing the 
exogenous forms is now ready, but that their publication is being 
deferred pending completion of the study of the whole life-cycle. 


Craic (J. F.). Intestinal Coceidiosis of Cattle—Vet. Record. 1919. 
July 12. Vol. 32. No. 1618. pp. 11-12. With 1 plate, 
comprising 3 figs. 
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Samples of faeces were received from two 2-year-old heifers from 
a certain district in Ireland; the faeces were black, fluid, foetid, 
mixed with fluid blood and contained a number of blood clots 
varying in size from a pea to a human fist. The oocysts, which 
were very numerous in films made from the blood clots, were for 
the most part rounded in form but ovoid varieties were not 
uncommon. The largest forms were egg-shaped and were as much 
as 32u long and 24, broad, but the number of these large forms 
was small. The greater proportion of the oocysts was circular 
or nearly circular in outline and varied in size from 16 to 18, long 
by 14 to 16u broad. The smallest forms were oval, occasionally 
circular in outline, and their dimensions were 12 to 14 in length by 
124 broad; their capsule was much thinner than in the larger 
forms and they were completely filled with granular contents. 
In a few of the smaller ovoid oocysts there was a slight dimple or 
depression at the broad extremity of the capsule. 

The author next details the history and symptoms exhibited in 
the outbreak in question together with the mode of treatment 
employed. The history suggests that intestinal coccidiosis of 
cattle is not rare in one district in Ireland. 

[Two forms of oocysts, viz., a small rounded form and a larger 
distinctly ovoid form, occurring more rarely, were described by 
Smiru (Theobald) and Graysrti (H. W.) as affecting young calves 
in New Jersey, U.S.A. These authors considered the differences 
in morphology of these two kinds of oocysts to be sufficient to 
warrant their classification into two distinct species of coccidia, 
(See this Bulletin, 1918, Vol. 6, No. 3, pp. 141-145.)—Eb.]. 


Koror (Charles A.), Borck (W. C.), Mrinnicu (D. E.) & Rogers 
(J. H.). On the Treatment of Giardiasis in Rats with Arseno- 
benzol.— J]. Med. Res. 1919. Jan. Vol. 39. (New Series 
Vol. 34.) No. 3. pp. 293-299. 

The intestinal tract of tame rats is frequently infested by a protozoan 
organism belonging to a species of Giardia (Lamblia) morphologically 
identical with G. intestinalis of man. The human infection has 
been transmitted experimentally by Fanruam and Porrer (1916) 
and YakimorrF (1917) to mice. The former authors consider rodents, 
especially rats and mice, as carriers of this parasite, which they allege 
to be the causal organism of the “ trench diarrhoea ” in man in Gallipoli 
and Flanders. 

The flagellate ordinarily found in house mice and field mice is 
G. muris, which is less pathogenic to its hosts than is the virulent 
organism of trench diarrhoea; it is also morphologically different 
from the human parasite. The latter is quite similar morphologically 
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not only to the organism of the rat but also to the Giardia (@. microti 
Kofoid & Christiansen) of the méadow mouse, the ‘ Dachshund-rat ” 
of the trenches. However, there are slight differences in the morpho- 
logy of the cysts, and the distribution of the parasites in the intestine 
of the meadow mouse and of the rat is entirely different. In the 
latter animal single and binary cysts only have been found, and binary 
cysts may occur as far up as the jejunum. In the meadow mouse, 
on the other hand, binary cysts occur only from the colon downwards, 
and multinucleate cysts are not uncommon. It would thus appear 
that there are several distinct species of Giardia in mammals and that 
these may be experimentally transmitted from one host to another. 

It was found that Giardia did not produce diarrhoea in laboratory 
rats in California although there might be local flaccidity, and discolora- 
tion and distension of the intestine at the seat of maximum infestation. 
The organism was found to run a somewhat regular cycle of spore 
production in the intestine, the intervals between the maximum and 
the minimum production of spores being from 6 to 7 days. This 
would probably explain DoBeLi’s contention that the chances are 
7 to 1 against infection being detected on any one examination in the 
case of Giardia in man when diagnosis is based upon the discovery 
of cysts in the faeces. A cycle corresponding with that found by 
the authors in the case of the rat was discovered by Porter in the 
case of the human infection. 

The high degree of resistance to therapeutic treatment of flagellate 
infections of the intestine is well known. Bismuth subnitrate, bismuth 
salicylate, and parafuchsin were found to have no curative effect 
upon giardiasis in rats. A series of tests was undertaken by the 
authors upon the effect of arsenobenzol upon this condition, using 
animals known to have carried infections for some time and tested with 
doses given in varying amounts and numbers of treatments. YAKIMOFF, 
WASSILLEWSKI, and ZwIEKoFF (1917) treated giardiasis in white mice, 
presumably caused by G. muris, with salvarsan intravenously in doses 
of 1 cc. of a 1 in 300 to a 1 in 1,200 solution per 20 grammes 
body weight. The animals were examined post-mortem in from 10 
to 110 days later and were found to be free of the parasites in all 
cases in which the solutions used were from in 1 in 300 to 1 in 1,000, 
but they were present when the strength of the solution used was 1 in 
1,200, The other common intestinal flagellates of mice, Octomitus, 
persisted. No examinations of the faeces were apparently made in 
the interval between treatment and post-mortem examination. 
Since Giardia is cyclic and living forms are sometimes difficult to find 
in mice after natural death the validity of these authors’ conclusions 
becomes questionable. 

The results of the experiments carried out by Kofoid and his 
co-workers upon giardiasis in laboratory rats were, however, confir- 
matory of the Russian authors’ conclusions, The ‘rats used were 
proved by daily examination for four weeks prior to treatment to be 
carrying Giardia. The faeces of the rats was subsequently examined 
every other day for from seven to ten weeks after treatment and on 
post-mortem. Treatment was given by injection into the femoral 
vein. During this treatment the rats were kept in a place where 
infection prevailed, without special precautions to prevent re-infection, 
The rats were found to wit wend treatment with arsenobenzol by 
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injection into the femoral vein of doses comparatively four and eight 
times the size of the human dose (that is, in doses of 2 c.c. of 0:5 to | 
per cent. solution per rat). Single doses of this size appeared to be 
lethal to the Giardia, suspending cyst formation within a few days or 
gradually reducing the infection to nil within a few weeks. Smaller 
doses sometimes reduced the number of cysts in the cycles. Single 
doses corresponding with the human doses had little or no effect ; 
the effect of repeated doses of this amount is not at present known, 
Thus arsenobenzol appeared to be specific for Giardia in rats, but not 
for Octomitus, Trichomonas, or Amoeba. 


Tyzzer (Ernest Edward). Development Phases of the Protozoon of 
‘* Blackhead ”’ in Turkeys.—J/. Med. Res. 1919. May. Vol. 40. 
No. 1. pp. 1-80. With 3 plates (1 coloured) comprising 32 figs., 
& 2 text-figs. 

At the beginning of this paper Tyzzer gives a somewhat drastic 
critical review of the literature that has appeared upon the nature 
of the causal agent of the so-called “ blackhead ” disease of turkeys, 
a parasite described originally by Theobald SmirH (1895) under the 
name Amoeba meleagridis; the generic name Amoeba was used 


because the parasite appeared to differ from amoebae less than from 
other protozoa, but the possibility of its relationship to the flagellates 
of the turkey’s caeca was suggested. 

In 1915 Smiru drew attention to forms which represented a multiple 
agamic division and suggested that multiplication of the parasite 
might take place within phagocytic cells, which probably carried the 


parasites to the liver through the portal circulation. 

Hapitry (1908, 1909) stated that the disease was caused by a 
coccidium of which the parasite described by Smiru represented only 
a portion of the life-cycle, and that this coccidium also caused white 
diarrhoea in turkeys and some cases of roup in fowls. 

Later, in 1916, this author became convinced that the blackhead 
parasite was in the nature of a flagellate of the genus Trichomonas 
[see this Bulletin, 1918, Vol. 6, No. 2, p. 72], a flagellate found 
in the intestine of all poultry as well as most other animals, and hence 
that the “intestinal flagellatosis” could not be regarded as an 
infectious disease ; successful infection would depend upon factors 
present in the host, and thus having gained the ascendency the 
flagellate became a destructive cell parasite. 

The fact that the disease may be produced in healthy flocks by the 
introduction of infected birds is not taken into serious consideration 
according to this view. Hapury figured intermediate stages between 
the trichomonads occurring within the caeca and the forms found 
in the infected tissue ; according to Tyzzer these so-called intermediate 
forms show no resemblance to the blackhead organism. Moreover, 
HapDLeEy’s interpretation of the mode of invasion of the parasite is 
regarded as fallacious; in one case the separation of the epithelium 
was taken as evidence of invasion while in another it’ was taken as 
evidence of the escape of the flagellates from the tissue. The 
organisms taken to be encysted forms of the flagellate are regarded 
by Tyzzer as blactocysts derived from the caecal contents, and 
their situation beneath the epithelium might be accounted for by a 





tic 
are 
ys, 
the 
sed 
om 
tes 


iple 
site 
the 


Vv a 
only 
hite 


read 
onas 
yund 
ence 
; an 
ctors 
the 


r the 
ation 
ween 
‘ound 
diate 
ove}, 
ite 1s 
elium 
en as 

The 
arded 
, and 
by a 


Vol. 7. No. 4.] Diseases due.to Protozoan Parasites. 195 


disturbance of relations in the course of the preservation of the 
tissue. 

Although such organisms have frequently been mistaken for the 
developmental stages of Trichomonas it is now generally agreed that 
they represent a distinct type of organism, 7.e., Blastocystis enterocola, 
B. hominis, ete., probably of a vegetable nature. The cysts noted by 
Smirh (1915) in the faeces of turkeys and regarded as probably 
encysted amoebae were evidently of a similar nature. The observation 
of Kororm and Swezy (1915) that trichomonads sometimes ingest 
small blastocysts probably accounts to some extent for the confusion 
of the two species. 

Conjugation in threes as well as in pairs which, according to 
Hap.ry, occurs in the trichomonad stage has not been shown to occur 
in the genus Trichomonas or other related flagellates. | Multiplication 
in the tissues was said to take place by “ autogenous spore formation” 
but this term is not understood. 

Haptey regards the parasites which were formerly thought to 
be stages in the development of the coccidium found in turkeys 
as stages in the life-cycle of Trichomonas, but it is admitted that 
the disease might be complicated by coccidiosis and also by the 
presence of two species of amoeba said to be identical with those 
cultivated by WALKER (1908) from turkeys’ intestine. Tyzzer holds 
that the description of these amoebae does not coincide with any 
of those described by WALKER, but would appear to apply to a true 
non-pathogenic Entamoeba which occurs commonly in turkeys and 
fowls. Thus with regard to the blackhead parasite Tyzzer contends 
that Haptey “has thus far failed not only to establish its identity 
with any species of trichomonas but also to demonstrate any features 
characteristic of this genus.” 

JowErr (1911) identified the blackhead parasite in South Africa 
as Trwhomonas eberthi, Kent, although he found this flagellate in 
healthy as well as in diseased birds. This author stated that the 
word “ infectious ” as applied by Smrru to the disease was a misnomer, 
since the condition was not readily communicated from diseased to 
healthy birds. However, among preventive measures he advocated 
the isolation or, better, the killing of all birds in which the disease 
appeared. 

The material used by Tyzzer in his investigations was derived from 
five infected turkeys of various ages, killed at various stages of the 
disease. The tissue was fixed immediately in either Zenker’s fluid 
or Schaudinn’s fixative on killing the bird. The most useful stains 
for sections were Mallory’s phosphotungstic haematoxylin, and 
eosin followed by Unna’s methylene blue. Films were stained by 
McJunkin’s modification of the Giemsa method and by both Heiden- 
hain’s and Delafield’s haematoxylin after fixation in Zenker’s fluid. 

The parasite was found in several species of birds in addition to the 
turkey. Numerous specimens of the ruffed grouse, reared in captivity, 
were found to have succumbed to this disease; the disease was also 
noted in a number of quail obtained from the same source. A slight 
infection of the caecum and extensive involvement of the liver was 
found in a common chick not more than four weeks old, and slight 

lesions were also found in one of the caeca of a two year old hen, 
obtained from a flock which had never been exposed to turkeys and to 
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which no fowls had been added for a period of somewhat over a year and 
ahalf ; the fact that the lesion in this case was minute suggested that the 
parasite might occur in fowls without producing symptoms. Attention 
is called to the similarity of the fauna of the turkey’s caeca with that 
of the common fowl, The author summarises his investigations as 


follows :— 

“The parasite, Amoeba meleagridis Smith, presents a variety of forms 
which it would be difficult to identify except for the constant presence 
of an extranuclear body. From this are derived the division centres and 
a well developed paradesmose which may stretch from side to side of 
the dividing cell. Binary nuclear division of a character similar to that 
described in trichomonads is encountered frequently. No indication of 
any process of multiplication other than binary division has been found. 

** Motility, as observed in the warm chamber, is of the nature of amoeboid 
motion of a slow rate. <A large proportion of the organisms examined 
show no motion. ‘ 

“The various forms assumed by the parasite and their relationship 
to the pathological process indicate distinct phases of development. 
In the invasive phase, the parasite may ingest solid particles as food, 
and migrates freely through the tissues. The vegetative phase is character- 
ized by its small size, acidophilic cytoplasm and by encystment. 

“Multiplication by binary division is most active in the invasive 
phase, continues in the vegetative phase and ceases in the resistant phase, 

** Contrary to Hadley’s claim, Amoeba meleagridis should not be regarded 
as a cell parasite. Although it migrates freely through the tissues, it 
does not oceur within cells except after motility is lost, when it is soon 
phagocyted. Within cells the reaction of the organism is purely defensive; 

multiplication ceases, it decreases in size and develops a resistant 
membrane. 

“As Smith has pointed out, this infection furnishes a remarkable 
example of the production of extensive destruction of the tissues of the 
host through pressure exerted by a rapidly growing parasite. 

‘Supplementing the presence of morphological characteristics not 
seen in any of the amoebae, the daily feeding of Chaparro amargosa, 
a drug having definite amoebic(id)al properties, has failed to prevent 
infection in young turkeys when exposed to infected birds. 

‘While the parasite shows a type of nuclear division similar to that of 
trichomonads and an extranuclear body resembling a _blepharoplast, 
various other features characteristic of trichomonads have not been 
demonstrated. No intermediate forms connecting this parasite with the 
trichomonads associated with it in the caeca have been observed.” 


DISEASES DUE TO METAZOAN PARASITES. 


Yosuipa (Sadao). On the Development of Ascaris lumbricoides, L.— 
Jl. Parasitology. 1919. Mar. Vol. 5. No. 3. pp. 105-115. 
With 1 plate comprising 14 figs. 


Development of uninjured fertilised eggs. Leuckart reported 
that in the hot summer months the eggs may develop and form 
embryos in two weeks, In the author’s experiments 15 to 18 days 
was the minimum length of time, and in the great majority of the eggs 
30 days was necessary even in the summer months. Widely varying 
stages of development were found in a single culture ; the optimum 
temperature was 28° to 34° C., room temperature being favourable 
to rapid development during the summer. 
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Lutz, Epstein and others proposed various means of producing 
an embryo within the shell; in the experiments described in this 
paper the method adopted was as follows. A sample of fresh faeces 
mixed with water is put into a large test tube or small beaker and 
the mixture stirred with a glass rod and filtered through a sheet of 
gauze. The sediment remaining in the test tube is mixed again with 
water and the filtration repeated. After this process has been re- 
peated two or three times most of the eggs are found in the filtered 
fluid, from which they are collected by centrifugation, By removing 
the rubber plug from the bottom of the short tube used the egg 
masses deposited are easily transferred into Petri dishes or other 
shallow vessels. A small quantity of aseptic moistened sand is 
added and the dish covered with a piece*of gauze and a glass cover 
to protect the contents from flies, and at the same time to allow 
free admission of air. This culture method is stated to be quick, 
easy, and safe. The eggs are easily separated from the sand on 
account of their difference in specific gravity. The dishes are put 
into an incubator at a temperature of 28° to 34° C. in the winter 
or left at room temperature in the summer months, and must be 
kept moist. Exposure to strong direct sunlight checks development 
and if continuéd will kill the eggs. 

When development is complete the full grown coiled embryo within 
the shell is very active especially in a warm temperature. Such 
eggs are said to be mature and are able to infect the body of the 
host when taken into the alimentary canal. A number of experiments 
were performed on guinea pigs and rats to show the non-infectivity 
of unripe eggs. 

soth stomach and intestine have been suggested by various authors 
as possible hatching places of the ripe eggs in the animal or human 
host. A number of experiments in this connection were performed 
on guinea pigs, rats, and mice. It was found that ripe eggs placed in 
(8 per cent. salt solution and incubated at 38° C. for five days did 
not hatch or when incubated for six days at 37 to 38° C. in gastric 
juice. The experiment was repeated with a one per cent. solution 
of sodium bicarbonate as a medium with the same results. It was 
impossible to draw from feeding experiments any conclusion with 
regard to the hatching place of the eggs though the evidence, combined 
with that of previous investigations, favoured the small intestine. 
The average time of retention in the animals appeared to be from 
two to five, usually three, days. There were always some mature 
eggs among the greater number of immature eggs evacuated. It 
ls assumed that these apparently fully matured and healthy eggs 
were internally injured in such a way as to make further development 
impossible. 

To obtain a heavy infection with Ascaris larvae it was necessary 
to use large quantities as completely developed as possible [40 days 
or more}. It is suggested that the failure of many investigators to 
observe development within the animal host was perhaps due to lack 
of recognition of this point. 

_ It seemed probable from these experiments that ripe eggs hatched 
in the intestine of the animal within 12 to 19 hours, after which the 
larvae migrated into the other organs, particularly the liver and 
lungs. A further series of experiments indicated that the completely 
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matured eggs hatched in the intestine whence the larvae migrated 
to the liver, lungs, and trachea returning finally through the pharynx 
to the intestines. The liver was apparently not affected by the larvae 
but the lungs usually showed considerable haemorrhage. The larvae 
that finally reached the intestine in these animals were apparently 
not able to develop into the adult form there, being voided with the 
faeces within a few days, presumably because the animal was not 
the normal host of the parasite. 

A considerable number of experiments were carried out on 
guinea pigs in order to determine the period during which the larvae 
appeared in the various organs. They were first found to appear 
in the liver on the second day (about 44 hours after feeding) and they 
were present until the sixth or seventh day, being most abundant 
on the third, fourth and fifth days and disappearing after the eighth 
day. The larvae were first found in the lungs on the third or fourth 
day and a few persisted even to the 14th or 15th day after feeding. 
They were most abundant from the sixth to the eighth day. In the 
trachea the larvae appeared first on the fifth or sixth day and persisted 
as long as they are present in the lungs, being most abundant on the 
eighth and ninth days. From the trachea they migrated into the 
mouth and thence down the alimentary tract of the host. The 
appearance of larvae in the alimentary tract began after the eighth 
day. They were rarely found in the oesophagus, stomach, and small 
intestine, apparently passing rapidly through these parts, but they 
accumulated in the caecum and large intestine, where some of them 
were found dead. All were sooner or later voided in the faeces. 
Severely infected lungs were almost always haemorrhagic, consolidated 
and dark brown in colour. Epistaxis was not encountered in the 
animals of these experiments. 

Further experiments were made on the cat, rabbit, and monkey, 
from which it was concluded that the same phenomena regarding 
migration probably occurred in any animal fed with the larvae. 

A few experiments were performed in order to determine whether 
the infected animal obtained any protection against a second infection 
with the larvae. A rabbit and a guinea pig that had recovered from 
earlier infections apparently had no protection against subsequent 
ones, but in the case of two further experiments on guinea pigs the 
result was not clear. 

With regard to the mode by which the larvae may pass from the 
intestine to the liver there are three courses which suggest themselves, 
viz.: (1) by the blood vessels distributed on the wall of the alimentary 
canal ; (2) by the common bile duct; and, (3) by penetrating through 
the intestinal wall and through the surface of the liver. The result 
of one experiment appeared to suggest that the last mentioned route 
was the most probable one but none of the author’s attempts to 
determine this point was successful. Between the liver and lungs 
two courses of migration may exist, viz.: (1) via the blood vessels, 
and (2) via the diaphragm. Two experiments seemed to favour 
the former course, but another experiment suggested that the latter 
course was possible. 

The writer performed a human feeding experiment upon himself, 
swallowing 35 larvae of various sizes taken from the lungs of a guinea 
pig that had been infected by feeding twice, on the seventh and 
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eighth days, previously. Examinations of the faeces for eggs during 
the following three months proved negative probably, it is suggested, 
because the larvae were not completely developed. Hence, larger 
larvae from the lungs or trachea were used in the second experiment. 
Five specimens (2 mm. long) taken from the lungs of a guinea pig 
killed on the eighth day after feeding were swallowed. Nineteen 
days subsequently 50 specimens were ingested, 1°61 mm. long, and 
taken from the trachea of a guinea pig killed on the ninth day after 
feeding. Examination of the faeces for eggs during the two months 
following upon this last feeding proved negative. However, 75 days 
after the last feeding numerous eggs were present in the faeces and 
subsequently it was often possible to find them; as .there was no 
other explanation of the infection it was held to be reasonably certain 
that it was the result of these experiments. 

The author concludes the paper by giving a number of data 
concerning the morphological changes in the larvae during develop- 


ment. 


Ransom (B. H.) & Foster (W. D.). Recent Discoveries concerning 
the Life-History of Ascaris lumbricoides—JI. Parasitology. 
1919. March. Vol. 5. No. 3. pp. 93-99. 


The authors first refer to the series of notable papers (1916-1918) 
recently published by Stewart, in which proof was held to have been 
obtained that the life cycle of A. lwmbricoides is not simple and direct 
but that the intervention of an intermediate host, usually a rat or a 
mouse, was required [see this Bulletin, 1918, Vol. 6, No. 2, pp. 97-103}. 
Srewart observed that many of the young embryos that hatched 
out in the intestines of rats fed with the eggs of the worm penetrated 
the intestinal wall and, aided by the circulation, migrated to the liver, 
spleen, and lungs, meanwhile undergoing considerable growth and 
development. They could be found in the bronchi and trachea 
seven or eight days after infection, later in the mouth, and then in 
the oesophagus, stomach, and intestine, ultimately to become passed 
out with the faeces. A rat or mouse might become quite free of the 
parasite as early as 10 or 16 days after infection. During the invasion 
of the lungs, rats and mice frequently died from pneumonia. Inasmuch 
as he had failed to infect pigs by feeding them on eggs, Srewart thus 
concluded that rats and mice acted as intermediate hosts, the young 
worms being passed on to human beings and pigs through the con- 
tamination of food and water by the saliva or faeces of rats or mice 
that had in the above manner become infected by swallowing the 
eggs, 

SrewArt’s explanation of the mode of infection appeared to the 
authors to be inadequate, although in the course of experiments 
performed by feeding pigs with Ascaris eggs the results were largely 
negative. They then repeated and supplemented his experiments 
with the result that, it is stated, his experiences with regard to the 
behaviour of larvae in rats and mice were confirmed. Further 
observations were made which were held to prove that rats and mice 
are not normal intermediate hosts. In these animals it is suggested 
they merely go through the same course as they do in their usual 
hosts, man and pig, the only essential difference being that in unsuitable 
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hosts such as rats and mice, the parasites are unable to complete their 
development to maturity, whereas in human beings and pigs after 
their migration through the lungs and return to the alimentary tract 
they can continue their growth to the adult stage. 

In guinea-pigs and rabbits it was found that the larvae behaved 
as they did in the case of rats and mice. From a young goat and 
a lamb, which had been fed with eggs, immature worms were recovered 
that had developed beyond any stage previously obtained from rats, 
mice, guinea-pigs, or rabbits. In the case of the lamb, which two 
days after birth was fed with eggs and killed 103 days later, 50 
partially grown ascarids—12 males and 38 females—were found in 
the intestine, the smallest male measuring 60 mm., the largest female 
130 mm. in length. The minimum lengths of the adults are about 
150 mm. (male) and 200 mm. (female). The goat four days after birth 
was given a dose of eggs and, 17 days later, another dose. Seven days 
after the second dose the animal began to show symptoms of pneumonia 
and died three days afterwards. In the lungs, trachea, oesophagus, and 
stomach numerous larvae were found from one to two mm. in length. 
These, it is stated, were traceable to the second feeding with eggs 10 
days previously. In the small intestine there were thousands of 
young ascarids measuring about 10 mm. in length and traceable 
to the first feeding with eggs, that took place 27 days before the death 
of the animal. These worms had developed to about four times the 
length of the largest which have been found in experiments with the 
smaller laboratory animals. 

These experiments lend support to the common belief amongst 
parasitologists that the so-called Ascaris ovis occasionally found in 
sheep is merely the pig Ascaris in a strange host. The specimens 
of A. ovis from which measurements have been recorded are smaller 
than full-grown specimens of A. lumbricoides and fertile eggs appear 
never to have been seen. Apparently the Ascaris of the pig is better 
adapted to existence in the sheep and goat than in rats and mice, 
guinea-pigs and rabbits, but is unable to adapt itself to reach the full 
measure of development attained in its normal host, the pig. 

In their experiments on pigs, the authors found that the ingestion 
of Ascaris eggs is followed by the same series of phenomena as was 
observed in experiments on other animals, including in some instances 
the occurrence of pneumonia. Stewart, in 1918, recorded the results 
of some experiments in which he expressed himself as unwilling to 
admit the development of the worm without an intermediate host. 
Owing to certain practical difficulties the experiments on pigs per- 
formed by the authors were not sufficiently controlled to exclude the 
possibility of the pigs themselves acting as their own intermediate 
hosts. On the other hand, no sufficient evidence has yet been produced 
to prove that the larvae after migration through the lungs of an animal 
must necessarily pass out of the body and be reingested by the final 
host before they can develop to maturity. 

As was suggested by Lane (1917) and Low (1918) the larvae, after 
migration through the lungs and elimination in the saliva or faeces, 
exhibit very little resistance towards unfavourable conditions. This 
contrasts with the remarkable vitality of the eggs, which have been 
kept alive for as long as five years. The results of the experiments 
with the young lamb and kid, as stated above, tend to show that the 
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final host becomes infected by swallowing properly incubated eggs and 
not by swallowing larvae that have passed through an intermediate 
host ; it is hardly likely that these animals would have become infected 
through reingestion of larvae passed out of their bodies on to the 
ground. ,; ; 

It is quite likely that Ascaris has something to do with many of the 
cases of lung disease in pigs. Large numbers of young pigs suffer and 
die from lung affections the causes of which have never been satis- 
factorily explained. The symptoms shown by experimentally infected 
pigs at the time of invasion of the lungs with larvae are exactly similar 
to those exhibited in pigs suffering from so-called “ thumps,” a popular 
name for a serious condition of very common occurrence among pigs. 

Srewart’s interesting discovery of the migration of the larvae 
through the lungs has not only added materially to our knowledge 
of the life history of Ascaris, but also, by opening up a new line of in- 
vestigation in pathology, is likely to lead to a better understanding of 
the cause, prevention, and treatment of certain diseases of the lungs. 

The authors were unable to cause more than a very small per- 
centage of the eggs to hatch outside the body in vitro; the factors 
which bring about the hatching have not yet been determined. It 
is a noteworthy fact that if the eggs are injected beneath the skin of a 
guinea-pig they not only hatch, but the larvae appear later in the 
lungs as they do after administration by way of the mouth, reaching 
a length of 0°5 mm. in seven days and of 1:5 mm. in 11 days after 
the eggs are injected. Martin (1913) observed that the eggs of 
A, vilulorum hatched when introduced beneath the skin of a guinea- 
pig, but he did not follow the migration of the larvae. 


GUBERLET (J. E.), On the Life-History of the Lungworm, Dictyo- 
caulus filaria, in Sheep. (Preliminary Report.)—°J/. American 
Vet. Med. Assoc. 1919. Sept. Vol. 55. (New Series, Vol. 8.) 
No. 6. pp. 621-627. 


In this paper it is stated that investigations on the lungworms. of 
sheep are being carried out in the Parasitological Laboratory of the 
Oklahoma Agricultural Experiment Station, Stillwater, Oklahoma, 
and that these have resulted in the determination of the principal 
= concerning the life-history of Dictyocaulus (Strongylus) filaria, 

ud. 

Herms and Freeporn (1916-1917) reported upon the symptoms 
and methods of treatment for lungworms in sheep, goats, and other 
domesticated animals; they also considered some factors in regard 
to the development of these parasites. Von Linpen (1915) in 
describing the free-living stages of larval lungworms stated that there 
are two types of embryos. One type is adapted to a free-living stage 
outside the body of the host and is later supposed to be capable of 
infesting a new host. ‘The other type is unable to do so but is supposed 
to grow to maturity within the body of the original host. This 
belief was partly confirmed by Hers and Freeporn (1916) but was 
later rejected by them (1917). Neither of these authors was able 
to bring about an experimental infection. 

In this paper the author describes the methods by which the eggs and 
embryos leave the body of the host, the development and resistance 
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of the embryos, the experimental infestation of lambs, and the method 
by which the larval lungworms gain entrance to the host. 

The details are as follows concerning the experimental infestation 
of one of the lambs which, prior to experiment, were free from lung- 
worms as shown by repeated microscopic examinations of their 
faeces, and were kept in thoroughly disinfected pens. This lamb 
was given between six and seven hundred embryos in gelatine capsules 
throvgh the mouth directly into the stomach followed by a small 
amount of water from a bottle. Examinations of the faeces were 
made every four days. From 24 to 26 days later the lamb sneezed 
a great deal and had several very severe fits of coughing, the cough 
being of a husky nature such as is typical in sheep infested with 
lungworms. The sneezing and coughing continued at intervals with 
muco-purulent nasal discharge until the animal was killed, 55 days 
after infection. Larval lungworms were first observed in the faeces 
38 days after infection ; the embryos were then observed in the faeces 
almost daily. The post-mortem examination showed severe conges- 
tion of the lungs, especially at the extremities of the lobes ; 175 worms 
were taken from the air spaces and congested areas of the lungs. The 
majority of the immature worms appeared in the air passages im- 
mediately adjoinin the congested regions ; many also were found 
in the solid areas. A considerable number of worms were doubt- 
lessly left in the lungs unobserved. Many of the worms were mature, 
while the others were more or less immature. 

The author summarises the main facts concerning the life-history 
of the worm in the following manner :— 

“1, The eggs are extruded into the air passages of the lungs and pass 
to the pharnyx with the mucus and are swallowed. The eggs hatch while 
passing through the alimentary tract and the resulting embryos leave 
the animal in the faeces where they can be readily demonstrated. 

‘2. The embryos, when deposited in favourable conditions of tempera- 
ture and moisture, molt and develop protective sheaths in eight to ten 
days. 

> 3. The ensheathed embryos leave the faeces or soil when the atmo- 
sphere becomes saturated with moisture and migrate on to blades of grass 
or other vegetation where they may be eaten by grazing animals. When 
eaten by suitable host animals they migrate to the lungs, where they 
complete their development. 

““4, When the larval worms reach the lungs they cause very severe 
hemorrhages and congestion in certain areas, resulting in pneumonia. 

‘5, The ensheathed embryos possess remarkable resistance to cold 
and dryness. They may be frozen for considerable periods of time or 
repeatedly frozen without injury. They may also be completely dried 
for considerable periods of time without injury. 

“6. The larvae of Dictyooaulus filaria reach maturity in the lungs in 
five to six or seven weeks after being taken into the stomach of a suitable 
host animal such as a sheep, or other ruminant. 

“7, The mode of gaining entrance to the body of the host is peculiarly 
adapted to grazing animals, since the larvae migrate on to blades of grass 
and other vegetation where they can be readily eaten.” 
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Rarer (A.), Henry (A.), & Baucus (J.). Un nouveau Strongy- 
lidé du Pore. [A New Strongylid of the Pig.\—Bull. Soc. Path. 
Exot. 1919. June. Vol. 12. No. 6. pp. 324-332. With 5 
text-figs. 

The new type of parasite described by the authors was found at 
different times in the caecum and colon of the domestic pig at Hue, 
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Annam, French Indo-China, together with the more ordinarily foynd 
parasite Ocsophagostomum dentatum, but in much fewer numbers 
than the latter. 

At the present time three species of Strongylidae have been described 
as occurring in the domestic pig, viz.:—(1) Characostomum longemu- 
cronatum Molin, 1861, in the small intestine; (2) Oesophagostomum 
dentatum Rud., 1803, in the caecum, colon, and sometimes in the small 
intestine; (3) Stefanurus dentatus Diesing, 1893, in the kidneys, liver, 
and abdominal cavity. The first of these belongs to the sub-family 
Strongylinae, the second to the Oesophagostominae, while the third 
should be classed in a separate sub-family, Stephanurinae. 

The form described by the authors appears to fall into the Oesopha- 
gostominae but it cannot be classified among any of the genera com- 
posing this group, viz.:—Oesophagostomum, Chabertia, Ternidens, 
and Agriostomum. It is thus described under the new name 
Bourgelatia diducta n. g.,n. sp. This new type of strongylid possesses 
most of the characters typical of the genus Oesophagostomum— 
bifurcated dorsal rays, ventral rays running together, vulva situated 
close to the anus, ovijectors united into kidney-shaped mass, uteri 
divergent at their origin only, mouth opening directly anteriorly and 
crowned with a ring of spikelets, and the resemblance is especially 
marked on account of the situation of the cervical papillae and the 
absence of lateral wings. Its relatively long vagina, directed anteriorly, 
resembles that of the Hysteracrum, but it is distinguishable, however, 
from the other Oesophagostominae, hitherto described, by its widely 
separated median rays and by the absence of a ventral cleft. 

The male parasite measures 9°3 to 12°5 mm. jong by ‘4 to ‘6 mm. 
broad. The female 11 to 13°5 mm. long by °5 to ‘64 mm. broad. 


SueaTHER (A. L.). A New Nematode causing Parasitic Gastritis in 
Calves.—Agric. Res. Inst., Pusa, India. 1919. Bull. No. 86. 
5 pp. With 5 plates comprising 12 figs. 


The parasite described in this paper is stated to have been found in 
immense numbers in the fourth stomach of several calves that died 
showing symptoms of parasitic gastritis. 

The adult male parasite varied from 16 to 22 mm. in length, average 
20mm. The maximum breadth was 0°4 mm., about 2 mm. from the 
anterior end ; for about 6 mm. the thickness remained constant, then 
decreasing slightly till at the hinder end of the body it was 0:3 mm. 
About 0°5 mm. from the anterior end a small papilla was seen on both 
sides of the body. These papillae were short, pointed, and directed very 
slightly backwards and arose from saucer-like depressions in the 
cuticle. The cuticle showed fine transverse striations throughout 
and these were most distinct along the thickest part of the body where 
they were about 2u apart. There were about 18 longitudinal striations 
on the upper and lower surface of the body. The cuticle was nearly 
constant in thickness except at the angle formed by the posterior 
end of the body and the wing of the bursa where it showed distinct 
thickening. The oesophagus was club-shaped and measured 1-6 mm. 
inlength. The intestine was straight. The spicules were remarkably 
long and slender, measuring on an average nearly 6 mm. and running 
closely together for the greater part of their length. Anteriorly they 
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diverged slightly and were somewhat extended to form funnel-like 
structures ; attached to these there was a pair of oval bodies about 
0-2 mm. in diameter appearing to be composed of two parts, the more 
granular of the two fitting over the other like a cap. Extending 
forwards from each of these there were two thin-walled tubes. Pos- 
teriorly the spicules also separated from each other for a short distance 
but came together again at or near their extremities. At the 
posterior end of the body there was a blunt conical process measuring 
about 80 in length and rather less than that in diameter at its base 
—the genital cone. On each side of this cone there was a somewhat 
triangular wing-like structure, the base of which was opposite the 
apex of the cone. 

The bursa comprised two large lateral lobes and a small dorsal lobe 
which was symetrically placed. In each lobe there were six rays; 
viz. :—a single ventral ray measuring about 22m in length, curved 
ventrally and tapering gradually to rather a blunt point; two long 
stout middle rays running together throughout their length, the 
dorsal being slightly the longer, and each measuring about 600, in 
length and 70 in width at its thickest part ; dorsally there were three 
slender and progressively shorter rays showing a general curve in the 
.dorsal direction and ranging from 400 to 250u in length. The posterior 
lobe was in the full grown worm far smaller than the lateral lobes but 
examination of parasites that had not attained their maximum size 
showed that in these the posterior lobe was proportionately much 
larger. The ray supporting this lobe had a stout somewhat tapering 
main trunk from which arose two branches, each of which terminated 
in two rounded tubercles, of which the outer was the larger. 

On either side of the body just anterior to the attachment of the 
main lobes of the bursa the subcuticular tissue showed a conical 
outgrowth about 15u in length. Radiating from points opposite the 
base of the genital cone on either side were bands of muscle fibres 
passing round the bases of the lobes of the bursa. 

Female worm. Length 20 to 26 mm., average 23:5 mm. ; body 
slightly thicker than that of the male and tapering towards both ex- 
tremities. Posteriorly the body terminated in a subacute tail slightly 
curved in the ventral direction. The oesophagus and intestine were 
like those in the male; the anus opened at a point about 160 in 
front of the tip of the tail. 

The vulva took the form of a transversely placed orifice with some- 
what prominent lips, situated about 560u from the tip of the tail. 
No lingual appendage, such as is found in Haemonchus, was seen. 
The vagina extended practically straight forward from the vulva and 
measured about 2°8 mm. At its anterior end it made a T-junction 
with a short tubular structure measuring 250u in length (the unpaired 
part.) This tube was placed more or less in the longitudinal axis of 
the worm, the vagina therefore having to make a right-angled bend 
to enable it to effect a junction with its middle point. At each end of 
the unpaired part was an oval enlargement measuring about 140m in 
the long diameter (the so-called “pars ejectrix” of the ovijector). 
From each of these a tube about 480 long with thick walls took 
origin ; that arising from the anterior one passed directly forwards 
and that from the posterior one made an immediate bend so as to pass 
forwards also, A globular thickening (the so-called ‘“ pars haustrix” 
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of the ovijector) marked the point where these thick-walled tubes 
were succeeded by thin-walled tubes of much larger calibre, the uteri. 
These measured about 3 mm. in length. Extending forwards from 
the uteri were the ovaries which in fully matured females were packed 
with eggs in various stages of development. No recognisable embryos 
were found in any of the eggs in the uteri. The ovaries ran in company 
with each other making four or five spiral turns round the intestine, 
becoming gradually reduced in lumen, and terminating blindly. 
They measured from 7 to 9 mm. in length. 

Sheather states that a search through the literature failed to reveal 
any reference to a nematode parasite having the characters of that 
described above. It does not appear to fall into any of the six genera 
comprising the sub-family Trichostrongylinae, which _ includes, 
according to NevEu-LeMaire, the nematode parasites of the fourth 
stomach and duodenum of ruminants. Its special distinguishing 
features are stated to be: Caudal bursa, trilobed with posterior lobe 
symmetrically placed; spicules, very long and slender; vulva, close to 
the posterior end of the body (about #5). 

The work closes with a series of excellent plates illustrating the 
above points. 


Ropuain' (J.).  Filaria pertenue, nn, sp., provoquant une 
Dermofilariose Cheloidiforme chez Cephalophus  sylvicultor. 


[F. p., causing a Cheloid-like Dermofilariasis in C. s.}—Ann. @ 


Trop. Med. & Parasit. 1919. July 31. Vol. 13. No. 2. 
pp. 109-116. With 2 plates comprising 3 figs. 


The nematode described in this paper was found in a large duiker 
at Bambili on the Uele River in the Belgian Congo. 

The lesions were situated at the upper part of the thighs and 
took the form of two smooth swellings about 14 cm. wide by over 
3 cm. long and were more or less symmetrically placed on each 
thigh. Both were curved slightly inwards so that they approached 
each other at their upper parts situated below the root of the tail, 
and then ran obliquely downwards and outwards so as to become 
separated below. The skin over the swellings was slightly projecting 
and shiny, so that it resembled that of the large cheloids found 
at the seat of the tattoo marks of negroes. 

Microscopic examination of scrapings taken from the indurated 
‘kin showed, besides portions of worms, filarial embryos. Portions 
of the lesion were fixed in alcohol and formalin. On section each 
welling seemed to be composed of fibrous tissue containing numerous 
yellowish small circular areas and channels, these corresponding 
with the tortuous paths made by the worms. Microscopic 
‘xamination showed that the thickening of the skin was due to a 
‘clerous hypertrophy of the dermis produced by the chronic 
rritation caused by the nematodes situated in the chorionic layer. 
The worms were each found embedded in a mass of thick purulent 
material composed of dissociated and necrotic connective tissue 
elements infiltrated with mononuclear phagocytes, small and large 
lymphocytes, mixed with macrophages and plasmocytes. The 
tonnective tissue reticulum of the chorionic layer reacted with the 
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formation of a dense fibrous tissue in various stages of differentiation 
which brought about anaemia of the papillary layer of the dermis 
decrease in thickness of the epidermis, atrophy, and disappearance 
of the hair follicles and sebaceous glands, and decrease in the sweat 
glands. The parasites rarely penetrated into the superficial layers 
of the dermis. The subcutaneous areolar tissue had disappeared 
and the hypertrophied dermis extended into the muscle tissue of 
the buttocks, to which the tumour was adherent. The filariae had 
executed movements in the invaded tissue and their former paths 
could be recognised in sections. These paths ultimately became 
filled with new cicatricial tissue derived from the fibroblasts. 

These lesions are to some extent comparable with the fibromatous 
nodules produced by Onchocerca volvulus in man, but in that case 
the parasites are found in the lymphatic vessels or glands and are 
less numerous and motile, and on account of their size produce 
distinct cavities. 

The body of the worm was thread-like, drawn out and pointed at 
both extremities, of which the posterior was thinner than the anterior, 
The cuticle was smooth and wrinkled at the bent portions of the 
parasite and showed a fine transverse striation. The head was more 
or less regularly rounded, sometimes slightly aciculated towards its 
summit at the level of the mouth part. This in some cases appeared 
to be prominent, but was always without distinct lips or visible 
papillae. The gullet was straight without swellings; the intestine 
from its commencement was wider than the termination of the 
gullet. 

The longest portion of a male parasite obtained was only 5-67 mm. 
It was 72-78 broad when fully developed ; the anterior extremity 
was not more than 61, broad just behind the mouth. The posterior 
extremity was still narrower and was generally curved back on 
itself; the cloaca opened 21y from the caudal extremity. The 
largest papillae did not project more than 1.54 and appeared to 
comprise 6 pairs ;—4 pre-anal, 1 para-anal, and 1 post-anal. The 
two spicules were very dissimilar, one being short and broad with 
thick margins, concave on its anterior surface, and terminating 
in a blunted point, and partially surrounding the longer spicule 
at its origin; the shorter spicule was 6-8, broad at its base and 
36-43 long, while the longer one, which was thin and rod-like, 
measured 242y in length with a maximum breadth of 5-6y near its 
origin. The latter generally showed an internal proximal portion 
2084 long and an external distal portion curved backwards and 
measuring 344. 

The total length of the female also could not be determined. It 
was broader than the male, reaching up to 104, in thickness. The 
anus opened 37-41y from the caudal extremity in front of an oval 
depression, The uterus comprised two genital tubes sometimes 
of unequal length extending forwards for up to 493, from the 
posterior extremity. Anteriorly they became united to form 4 
single ovijector, 2864 long by 16u broad, bent at least once along 

its course, and terminating within about 52, behind the moutl. 
Near its anterior extremity it showed a ring-like thickening. Tie 
situation of the vulva could not be determined, but it was certaiy 
not projecting. The ovarian tubes contained eggs, the contenls 
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of which were in the embryo stage and showed signs of life. One 
embryo that had escaped from its shell within the uterus measured 
65u long by 34 broad. The female was ovoviviparous. 

This parasite, named Filaria pertenue, is stated to be entirely 
different from Dirofilaria kuelai RopENwALpT 1910, which was 
found in-the subcutaneous and intramuscular connective tissue of 
a similar species of antelope in the Cameroons, and also by GEDOELST 
(1916) in the Belgian Congo. The number of parasites in the cheloid 
swelling described here by Rodhain could not be determined, but 
they were apparently considerable, for five posterior extremities 
of males and three of females were isolated from a fragment about 
1 cc. in volume. The movements of the parasites in the tissue 
have probably for their object the bringing in contact of the sexes 
for purposes of reproduction. It is possible that the female lays 
its eggs in the swelling itself, although in the sections no micro- 
filariae were found outside the ovarian tubes. A rapid examination 
of the peripheral blood of the host showed no microfilariae. The 
inguinal glands were not examined. 


Vieminc (E.). , i. Vergelijkend onderzoek omtrent filariase bij den 
mensch en bij den hond in Suriname, [A Comparative Study of 
the Filariases Occurring in Man and in the Dog in Surinam.}— 
Tijds. v. vergelijk. Geneesk. 1917. Vol. 2. No. 5. pp. 69-116. 
With 1 plate comprising 13 figs. 

il. Filariase biz paarden in Suriname, [Filariasis in Horses in Suri- 
nam.|—thid. pp. 180-195. With 2 plates comprising 3 figs. 


i, Human filariasis caused by Filaria bancrofti is an extremely 
common disease in Surinam. According to Fiu (P. C.), who made 
extensive blood examinations, at least 50 per cent. of the men and 60 
per cent. of the women in the interior of the country are affected. 
This disease also occurs to a considerable but lesser extent among the 
domesticated animals. In this paper the author formulates a detailed 
comparison between the human and canine parasites. The disease 
caused in the dog may develop clinically in either a latent form, an 
acute form, or a chronic form. 

The author holds that the great similarity between Macro- and 
Micro-filaria bancrofti and Macro- and Micro-filaria canis surinamensis 
morphologically, and also between the symptoms and morbid changes 
caused by these parasites in their respective hosts makes it highly 
probable that dogs suffering from filariasis in Surinam constitute a 
dangerous source of infection for man. He further states that the 
mono- and di-flagellate forms that develop from the eggs laid by the 
adult female filaria of the dog as well as the microfilariae become 
changed into spherical or oval resistant forms filled with little proto- 
plasmic masses which he regards as embryonic microfilariae. These 
little masses are identical in appearance with the forms assumed by 
Babesia canis in the red corpuscles. It is then argued that both 
babesiasis and filariasis in dogs are diseases caused by the descendants 
of the dog macrofilaria in different stages of development (!). Again, 
the author maintains that filariasis in dogs might well be called canine 
sleeping sickness, and that there is good ground for still believing 
(C609) 
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that a large number of cases of human so-called sleeping sickness are in 
reality in the nature of filariases [a contention which rather tends to 
prevent one from taking any part of this author’s work seriously, 
Ep.]. 

ii. In this article the author passes under review the literature 
dealing with filariasis in horses and draws up a list summarising the 
descriptions given by various investigators of the microfilariae studied 
by them, together with the alleged adult parasites or macrofilariae, 
anc the symptoms and lesions produced by these parasites in the 
horse. The microfilariae found in the blood of horses in Surinam 
are eiongated cylindrical and sheathed bodies with blunted anterior 
and pointed posterior extremities, and containing in their interior a 
distinct nucleated column of cells (kernkolonne) staining intensely by 
Giemsa. The sheath is transparent and its free extremities appear to 
be smaller than those of parasites described by Yakimow in the blood 
of horses in Turkestan [see this Bulletin, 1918, Vol. 6, No. 2, p. 96]. 
The average length is from 100 to 150u, breadth 4-5 to 12u, according 
as to whether the cuticle is included or not. Usually two clear spots 
may be seen, viz., an oval one near the head, and another one, about 
2u long, about 40u from the anterior extremity of the sheath and 
extending nearly across the whole breadth of the body. 

Clinically, the author classifies the disease caused by the micro- 
filariae into the following varieties, (1) a latent stage, (2) a chronic 
stage, comprising (a) horses showing clinical symptoms but no 
demonstrable microfilariae in the blood,,(b) horses showing chronic 
symptoms with microfilariae demonstrable microscopically in_ the 
blood, (c) horses showing chronic clinical symptoms which suddenly 
become acute in character while the microfilariae undergo changes 
into other forms in the blood. 

This division is based largely upon the data furnished by other 
investigators and apparently not upon the author’s own experience. 
In the case of horses suffering from the so-called chronic form suddenly 
changing into an acute form, the symptoms are wasting, dullness, 
anaemia, staring coat, oedematous swellings, a temperature 40~41° C,, 
and in the blood the microfilariae are said to resemble the involution 
forms of trypanosomes, and anaplasm-like bodies appear in the 
erythrocytes. [One strongly suspects that the author was here dealing 
with an outbreak of surra.—Ep. | 


Cawston (F. G.). Trematodes produced in South African Snails. 
Encysting Cereariae.—J/. Comp. Path. & Therap. 1919. Sept. 
Vol. 32. Part 3. pp. 210-212. 


Cercaria frondosa n. sp.—Amphistome, having relatively large oral 
and posterior suckers ; found in a large proportion of a fresh wate! 
snail (Isidora schakoi Jickeli) ; very prevalent in the Potchefstroom 
District of Natal. This snail is closely related to the Bullinus of 
Australia. The cercariae are characterised by leaf-like eye spots 
hence their name ; total length 834; produced in small rediae which 
possess two pairs of locomotor appendages. 

Cercaria prgmentosa. n. sp.—Possesses a terminal oral and a medial 
ventral sucker; no eye spots; total length 1 mm.; head heavily 
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pigmented, as are also the rediae in which the cercariae are produced. 
Rediae 3 inch long and whiten the liver substance of infested snails ; 
possess a well-defined oral sucker; gut distended with particles of 
food; towards the posterior end on the left side there is a poorly- 
developed locomotor appendage. In some of the pools used for 
watering horses and mules in a suburb of Durban the majority of the 
fully-developed Limnaea natalensis harboured these parasites. This 
parasite was also identified in the same species of freshwater snail 
obtained from a farm near Lake Chrissie in the Transvaal. Another 
snail, Physopsis africana, found in these pools was examined but although 
other species of cercariae were found in it C. pigmentosa was only 
found in Limnaea natalensis. This last-named snail, which is the 
commonest species of fresh-water snail in many parts of the Union 
of South Africa, would thus appear to be an intermediate host for one 
of the trematode worms which attack herbivora. 

The encystment of the above cercariae would indicate that under 
natural conditions they creep up grass stalks and are then swallowed 
by some herbivorous animals. No spines could be found around 
the oral orifice of these encysting forms. Both forms tended to encyst 
while on the glass slide when examined under the microscope. 

Amphistomum.—There are at least two distinct species in South 
Africa. The species infecting sheep in the low veldt and along the 
coast of Natal is about $ inch long and about } the size of A. conicum 
of cattle. These reddish parasites are very prevalent on the Natal 
coast in cattle and sheep. Each parasite may have its own interme- 
diate hosts and more than one species of fresh-water snail may possibly 
act as such, 

Distomum.—Although the living fluke is very common in certain 
parts of South Africa the larval stage of this trematode has not hitherto 
been isolated nor the intermediate host determined with certainty 
in this territory. It was suggested in 1910 by Giucurist (J. D. F.) 
that the fresh-water snail acting as intermediate host in Europe 
was also responsible in South Africa, but although numbers of Limnaea 
trancatula, which is rather rare in South Africa, were examined no 
evidence of infestation with the liver fluke parasite or any other 
cercariae was discovered in it. [See this Bulletin, 1918, Vol. 6. 
No. 2. p. 107.] However, in the infested areas [. natalensis 
harbours various species of trematodes and the author suggests 
that C. pigmentosa, described above, is one of the liver fluke 
parasites of Natal. Moreover, inasmuch as several cercariae closely 
related to the larval form of Distoma hepaticum infest this snail in 
various parts of the Union there is reason to believe that the parasites 
infesting the bile ducts in cattle and sheep and included under the 
term liver fluke represent several closely related species. 

Cercaria fulvoculata—Found in L. natalensis taken from near 
Durban. Large sluggish cercaria developing in rediae; head dark 
and leaf-like ; two small brown eye-spots towards its anterior end ; 
has but one sucker, the terminal oral; has a long undivided tail ; it was 


_ the only monostome isolated by the author in South Africa. 


The prevalence of infested snails in the fresh-water pools around 
Durban may account for the experience of some farmers who find 
that sickness among their horses has lessened considerably since the 
animals were confined to stables from December to April each year. 



































210 Diseases due to Metazoan Parasites. (Dec. 30, 1919, 


Haut (Maurice C.). Studies on Anthelmintics. i. Experiments with 
Repeated Doses of Oil of Chenopodium.—J/. American Vet. Med, 
Assoc. 1919. July. Vol.55. (New Series, Vol. 8). No.4. pp. 
416-423. 

——, Smeap (M. J.) & Wotr (C. F.). ii. The Anthelmintic and Inseet- 
icidal Value of Carbon Bisulphide against Gastro-intestinal Parasites 
of the Horse.—IJiid. Aug. No. 5. pp. 543-549. 

——. iii, Chloroform as an Anthelmintie—Jbid. Sept. No. 6, 
pp. 652-659. 

In this series of papers, Hall and his collaborators describe a 
number of experiments to test the efficacy of certain drugs as anthel- 
mintics according to the method previously evolved and described 
by him [see this Bulletin, 1918, Vol. 6, No. 2. pp. 103-106}. 

i. The superiority of oil of chenopodium as an ascaricide, when 
given in suitable doses, had previously been experimentally established 
by Hall and Foster, especially in the case of swine, and the value 
of the drug has been clinically confirmed in the case of man by 
numerous observations of physicians both in the United States of 
America and in the tropics. In the case of the ascarid of the horse, 
Hall, Witson and Wicapor found chenopodium superior to most 
of the drugs commonly used; in this connection, the experiments 
detailed in the second of these papers, however, indicate that carbon 
bisulphide is superior to chenopodium. 

The therapeutic dose of oil of chenopodium for removing ascarids 
from dogs was found by Hall to be 0:1 cc. per kilo body weight. In 
this dosage, experiments on dogs indicate that it is inferior to chloro- 
form in a single therapeutic dose of 0:2 to 0°3 cc. per kilo in removing 
hookworms. In human medicine, it has been found necessary to give 
chenopodium in repeated doses, usually at intervals of an hour, in 
order to remove hookworms, and even under such conditions several 
courses of treatment are not infrequently necessary. 

To determine the method in which chenopodium could be success- 
fully employed against hookworm infection in the dog and to secure 
further data as to the anthelmintic action of this drug, the author 
performed a considerable number of experiments, first, with the drug 
in doses repeated over a number of days and, secondly, in doses 
repeated during one day. It was found that where very small doses, 
2 minims, were given daily so as to amount to 12 (one case), 17 (one 
case), 18 (four cases) and 19 (two cases) administrations, the efficacy 
against ascarids was, as usual, 100 per cent. ; against hookworms, 100, 60, 
53 and 0 per cent.; against whipworms, 6, 0, 0, 0, and 0 per cent. ; 
against Dipylidium, 0 per cent. (5 times). The experiments thus lend 
support to the view that chenopodium is almost invariably successful 
against ascarids, that repeated doses increase its efficacy against 
hookworms, and that it should not be regarded as a taenicide. They 
also bear out the writer’s suggestion that santonin is the remedy 
of choice for whipworms, for even these numerous treatments with 
small doses of chenopodium failed to remove these worms in most 
cases. 

Where larger doses of chenopodium, 5 minims, were given daily 

so that 12 doses were eventually given, the drug showed the expected 

efficacy against ascarids, 100 per cent. (4 cases); an efficacy against 
hookworms of 100 per cent. (2 cases); against whipworms, 100 per 
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cent. (2 cases), 75 to 82, 13 and 0 per cent. ; and against tapeworms, 
100, 1 and 0 (5 cases) per cent. The result in the case of tapeworms 
was anticipated; the 100 per cent. figure obtained in one case is 
regarded as an accident, out of keeping with the numerous failures 
on the part of this drug to remove any tapeworms whatever. The 
whipworm results indicate that repeated doses of 5 minims daily 
are much more effective than 2 minims daily. The findings as 
regards hookworm infection were based, in the two cases, on a single 
hookworm and are thus inconclusive. 

A test of this same 5 minim dose given every other day for four days 
showed a 21 per cent. efficacy against hookworms. A test in which 
half the therapeutic dose (0-1 per kilo), or 0-05 per kilo, was given on 
two successive days, furnished a 24 per cent. efficacy against hook- 
worms, 15 per cent. against whipworms, and 0 per cent. against 
Dipylidium. 

In the experiments in which repeated doses were given in the 
course of a single day it was found that 3 10-minim doses at hourly 
intervals, followed by Epsom salts, showed a 100 per cent. efficacy 
against hookworms, and 67 and 0 per cent. efficacy in two cases 
against whipworms ; the same dose with meat, but after purgation, 
was 100 per cent. effective against ascarids; the same dose given 
every half hour and followed half an hour later by castor oil, was 
0 per cent. effective against hookworms. 

The above results would indicate that chenopodium given in 5- 
minim doses repeated daily for 12 days is of appreciable efficacy 
against ascarids, whipworms, and probably hookworms. Such a 
prolonged treatment, however, would be very inconvenient in the 
hands of a practitioner. Three 10-minim doses repeated hourly, 
followed by a purgative an hour later, constitutes a method of 
administration that gives promise of success in treating dogs infected 
with hookworms, the result being similar to that obtained in the case 
of the human infection, but, as in that case, repetition of the treatment 
may not infrequently be necessary. Further work in this connection 
is demanded. The author concludes by formulating the following 
statements with regard to the drugs :— 

“ Oil of chenopodium has no equal as a drug for the removal of ascarids, 
asit willin the big majority of cases remove 100 per cent. of the worms 
present in the dog, and is apparently about as effective, under proper 
conditions of administration, against ascarids of man and swine. It is 
apparently as effective as anything against ascarids in the horse and will 
probably give satisfactory results when it has been sufficiently studied to 
ascertain the proper dose and mode of administration. 

“Chenopodium does not have, in our experience, as much value for 
tehoviig hookworms in single therapeutic dose as does chloroform, but 
such experimental evidence as we have, together with the clinical evidence 
of thousands of human cases treated with chenopodium, indicates that in 
repeated doses, either at hourly intervals or on consecutive days, it should 
prove reasonably satisfactory against hookworms in dogs. 

_ No drug ean be depended on to remove whipworms when given in 
single doses, as the writer has stated elsewhere. Repeated doses of oil 
of chenopodium, 5 minims daily for 12 days, for instance, seem to give 
tather good results and warrant further investigations along this line. 
But the fact that santonin is not a gastro-.ntestinal irritant gives it the 
choice for use against whipworms, so far as we are aware at present. It 
can be given in doses of half a grain or one grain daily, with equal amounts 


: calomel, and seems entirely safe when so given, 8o far as our experiments 
low, 
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“Chenopodium will occasionally remove tapeworms, but the numerous 
failures to remove any in a long series of experiments show positively 
that it cannot be regarded as a suitable anthelmintic for the removal of 
tapeworms, so far as dog tapeworms are concerned, and so far as findings 
in regard to them can be applied to other tapeworms and hosts.” 

ii. By adopting the technique referred to above, Hall (1917) found 

that carbon bisulphide was apparently “‘100 per cent. effective” 
against bots. The author, working in conjunction with WiLson and 
Wiepor (1918), further discovered that some of the common anthel- 
mintics are not sufficiently efficacious against ascarids in the horse, 
Even such drugs as oil of chenopodium, which is highly efiective 
against ascarids in other hosts, falls short of 100 per cent. eflicacy 
{see this Bulletin, 1918, Vol. 6, No. 4, pp. 231-234]. Pursuing the 
same methods, it was found that carbon bisulphide in addition to 
being highly efficacious in removing bots is almost quite as effective 
in removing ascarids. This information is of great value in furthering 
our knowledge with regard to reliable methods of treatment for the 
parasites of the horse, for in conjunction with the findings of Hall, 
Witson and Wicpor (1918) to the effect that oil of chenopodium, 
properly used, is approximately “100 per cent. effective’ against 
strongyles, cylicostomes and pinworms in horses, the parasitic 
intestinal disorders of these animals can be dealt with in a thorough 
manner. 
- Pretty full data concerning 8 horses carefully experimented upon 
are given. In these animals the bots were mostly Gastrophilus nasalis, 
with a few G. haemorrhoidalis ; the ascarids were the common Ascaris 
equorum (A. megalocephala). In the experiments carbon bisulphide 
was uniformally 100 per cent. effective against bots, removing all 
the 690 bots from the 6 animals infested with them, and about 95 to 
100 per cent. effective against ascarids, removing (approximately) 9] 
out of 94 worms from the 8 infested animals, or almost 97 per cent. 

It was found that the drug gave as good results when given ina 
single 6-dram dose as when given in 2 4-dram doses or 3 3-dram 
doses. The smallest total quantity of the drug appears to be preferable 
inasmuch as the gastric lesions seem less pronounced with the one 
dose. It is quite possible that further experiment will show that 
a single dose even smaller than 6 drams will be adequate. 

Dove (1918) [see this Bulletin, 1918, Vol. 6, No. 3, pp. 163-164] found 
that young bots could be killed by carbon bisulphide in 45 minutes, 
while larvae in their last stage required almost 34 hours, G. intestinalis 
being more resistant than the other species. The question as to whether 
carbon bisulphide in one dose remains in the stomach long enough 
to remove the bots, probably 3} hours, would seem tu be answered 
in the affirmative by the success of the experiments described in this 
paper. 

Carbon bisulpbide given without purgation is capable of removing 
bots, but they are usually not to be found in the excreta during the 
first 24 hours after treatment; the maximum number is generally 
excreted on the third day or even on the fourth day after treatment. 
Dead bots may be passed for 10 days while some may be present 1 
the large intestine 17 days after treatment. Where purgation 8 
employed, bots may come away during the first 24 hours | Dove, 

1918]. They are usually seen on the following day ; however, they 
may be passed for 5 days [Hall, 1917 and Dover, 1918). 
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Ascarids are usually excreted on the second and third day, but some 
may be passed even up to the eighth day. 

It is stated that this drug is of no value against worms in the posterior 
portion of the digestive tract, probably due to its rapid absorption 
in the stomach and small intestine. This may account for the 
occasional escape of ascarids located in the lower portion of the small 
intestine. The simultaneous administration of linseed oil might 
serve to carry the carbon bisulphide in solution down the intestine 
more rapidly, and thus increase its efficacy against ascarids, but it 
is doubtful whether it would cause the removal of any worms from the 
large intestine. Hall (1919) described two experiments in which 
horses were each given a 20 cc. dose of carbon bisulphide, or two 
such doses at 2-hour intervals, followed in 1} to 2} hours by 800 ce. 
of linseed oil. This method entirely failed to remove any strongyles. 
In this connection it is to be recalled that the drug is soluble in oil, 
but practically insoluble in water. The authors conclude that the 
obvious anthelmintic treatment for the removal of all the common 
species of worms and bots from the horse would involve consecutive 
treatments with carbon bisulphide and oil of chenopodium, the two 
anthelmintics now known to be dependable for the purpose. 

The lesion due to carbon bisulphide when administered in hard 
capsules consists of inflammation of a small area, usually about the 
size of a man’s hand or a little larger, in the cardiac portion of the 
stomach. This inflammation, when present, subsides almost entirely 
in the course of two weeks. 

ill, ALLESANDRINI on the ground of clinical experience with human 
patients has claimed that chloroform is of great value in removing 
hookworms in the human subject; this experience has been 
corroborated by experimental work upon hookworms in the dog by 
Scuuttz and by Hall and Foster. Chloroform is a constituent of the 
so-called Hermann’s mixture, which contains chloroform and castor 
oil combined with oleoresin of male fern or oil of eucalyptus, and is 
also present in a number of proprietary and trade preparations. 
In their experiments upon dogs, Hall and Foster found that 0°1 cc. per 
kilo body weight was too small a dose, and that at least ‘2 or °3 ce. 
per kilo. should be used. This raises the question as to whether 
chloroform is a safe drug to use and what constitutes a safe therapeutic 
dose and a lethal dose. The author then gives a condensed account 
of what is known with regard to the toxicity of chloroform. From 
GRAHAM’s experiments in particular it would appear that dogs may 
survive the oral administration of 5 cc. per kilo. when given in two 
loses on successive days. Thus ‘3 cc. per kilo. should be readily 
tolerated as a therapeutic dose of chloroform by dogs in reasonably 
good condition. 

A number of experiments are then detailed, in which the toxicity and 
anthelmintic properties of chloroform in the case of the dog were 
estimated. The results of the experiments are summarised as follows : 


“In the 13 experiments discussed here, the digestive tract was normal 
and in good coridition in 6 animals; in fair condition, that is, with only 
limited areas of moderate inflammation or petechiae, in 4 animals; and 
in bad condition, with considerable inflammation or haemorrhage, in 3 
animals. The dogs with digestive tracts in good condition were animals 
that had received comparatively small single doses (0-1 to 0:3 m.p.k.) 
and been killed 4 to 6 days after treatment (Nos. 12 and 256) or 4 days 
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after the last dose in repeated treatments (No. 280), or were animals that 
were killed 21 to 55 days after single treatment with doses of 0-2, 1-0 and 
2:0 m.p.k. (Nos. 89, 87 and 88). Those with the digestive tract in fair 
condition were animals that had been killed 5 to 17 days after treatment 
with 0°3 to 0-4 m.p.k. (Nos. 115, 118, 265 and 83.) Those with the digestive 
tract in bad condition had been killed or had died (No. 58) in 2 to 4 days 
after treatment with 0-1, 0-4 and 0-666 m.p.k. (Nos. 58, 61 and 19); the 
one that died was weakly and sick before treatment. Hepatic necrosis 
was present in dogs Nos. 118, 58, 83 and 61, with doses ranging from 
0:3 to 0-666 m.p.k., and killed or dying 2, 4, 13 and 17 days after treatment. 

“A consideration of available facts to date with reference to chloroform 
as an anthelmintic, indicates the following: That in administering chloro. 
form to dogs for removing hookworms, doses of 0-1 m.p.k. are too small 
and that doses of 0-2 to 0:3 m.p.k. should be used; that in the higher 
dosage chloroform will have an efficacy of perhaps 50 per cent., which is 
better than single doses of thymol or santonin will have; that normal 
dogs will survive doses of 3-65 m.p.k. in one dose and 5:0 m.p.k. in 2 doses 
on 2 successive days (Schultz states that 2 doses of 0:3 m.p.k. in 10 ce, 
of castor oil each, given the same day, will kill) ; possibly the dogs in his 
experiment were not in good physical condition or other factors were 
involved; that normal dogs will show haemorrhagic gastro-enteritis 
for at least 4 days after doses of 0-4 to 0:6 m.p.k.; that the digestive 
tract will be in fair condition in 5 to 7 days after doses of 0-3 to 0°4 m.p.k. ; 
that there will be entire recovery of the digestive tract in 1 to 2 months 
after doses of 1:0 to 2:0 m.p.k.; and that hepatic necrosis may persist 
microscopically for over 2 weeks in animals given 0°3 m.p.k. Chloroform 
appears to be safe and more effective against hookworms in single doses 
than any other anthelmintic, but in doses of 0-2 m.p.k. it is only about 50 
per cent. effective and repeated treatment is necessary for removal of all 
hookworms present.” [m.p.k.=ce. per kilo body weight. ] 


i Harcrave (J. C.). Cattle Mange (Psoroptic scabies).— Agric. 


Gaz. Canada. 1917. Oct. Vol. 4. No. 10. pp. 860-862. 

ii Imes (M.). Cattle Scab and Methods of Control and Eradication.— 
U.S. Dept. Agric. Washington. D. C. Farmers Bull. No. 1017. 
1918. Dec. 29 pp. With 15 figs. 

iii Torrance (F.). Cattle Mange in the West.—Agric. Gaz. Canada 
1919. June. Vol. 6. No. 6. p. 531. 


The four species of parasitic mites which affect cattle belong to 
the genera Psoroptes, Sarcoptes, Chorioptes, and Demodex. 

Psoroptic or common scab in cattle—due to Psoroptes communis 
bovis or P. equi bovis—is much more frequently met with than any of 
the other varieties. When allowed to spread common scab becomes 4 
serious disease affecting cattle of all ages, classes, and conditions. 
The fully-grown female measures about 1/40th inch, and the male 
about 1/50th inch in length. The general form of the body is oval 
or egg shaped and the tapering head is longer than it is broad. The 
legs extend beyond the margin of the body. The entire life cycle is 
passed on the body of the host. Each female may deposit from 
15 to 24 eggs, which hatch after three or four days incubation. The 
young mites reach maturity, and mate, and the females deposit eggs, 
in from 10 to 12 days. Dipping, if properly done, will kill all the mites 
but it cannot be depended upon to destroy all the eggs ; it should thus 
be repeated in from 10 to 12 days. Practical experience has shown 
that the interval between the dipping may be extended safely to 4 
maximum of 14 days ; however, the 10-12 days rule should be followed 
whenever possible. The disease is not transmissible to any other 
species of animal. Visible lesions may develop in cattle 15 to 45 
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days after exposure, but sometimes a much longer time may elapse 
before the exposed animals show any indication of infection. 

The disease usually begins at the root of the tail, and may spread 
over the entire body with the exception of the lower part of the legs. 
A crust due to the thick fluid secreted forms over the skin, and 
beneath it the acari multiply. The disease is easily cured if proper treat- 
ment in the form of some external application which will kill the 
parasites without injuring the animals is applied before the disease 
becomes advanced. The methods recommended in the papers 
are substantially the same. The dips commonly used and permitted 
by the Bureau of Animal Industry for use in official dippings for 
scabies in cattle are lime-sulphur and nicotine solutions. Two dippings, 
with an interval of 10-14 days, in one of these dips can usually be 
depended upon, it is stated, to cure cases of common scab. 

Hargrave recommends treatment either by thorough hand applications 
or the immersion of the animal in a dipping vat. The first method 
is applicable in the case of animals in small herds, the animal first 
being clipped and the crusts removed by soap and hot water, followed 
by the immediate application of a dressing such as creolin, tobacco, 
sulphur, petroleum, or vegetable tar. A mixture recommended is :— 
Sulphur 2 Ibs., oil of tar 8 ozs., and raw linseed oil 1 gallon, gradually 
heated together but not boiled, and applied at a temperature of 110 
to 120°F. This application should be repeated in ten days, after 
washing off the previous one. The mixture recommended by this 
author for dipping consists of flowers of sulphur 24 lbs., fresh unslaked 
lime 10 Ibs., water 100 gallons. The lime is first carefully slaked and 
made into a paste, into which the sulphur is thoroughly mixed, the 
whole being then added to boiling water and well boiled and stirred for 
at least two hours. The liquid is then drawn off and water added to 
make 100 gallons. The animals are immersed in this solution for two 
minutes or longer at a temperature of 110-115°F., during which period 
all crusts or scabs should be loosened by means of a hoe or stiff brush, 
the treatment being repeated in not less than 10 or more than 15 days. 
The best results, it is stated, are obtained by the use of the cage vat, 
the animal being driven into the cage, which is then lowered into the 
vat by block and tackle, and held there for the desired length of time ; 
the swimming vat must, however, be used when large numbers of cattle 
have to be dealt with. 

Sarcoptic mange, due to Sarcoptes scabiei bovis, and commonly 
known in some parts of the United States as “ barn itch,” appears to be 
becoming more prevalent among cattle east of the Missouri River as 
well as in the South Western States. The disease sometimes develops 
in pure-bred cattle, and these may carry it without any visible sign 
of infection at the time they are transferred from one area to another, 
The parasite is slightly smaller than that of common scab. The body 
1s more nearly round than oval and the bluntly rounded head is as 
broad as it is long. When mature the parasite has four pairs of short 
thick legs, the fourth pair and usually the third pair not extending 
beyond the margin of the body. A conspicuous feature is the presence 
of a number of short backward projecting spines on the upper surface 
of the body. The life cycle is spent entirely on the body of the host, 
the mites penetrating the epidermis and forming galleries in which 
egg-laying takes place ; the egg-laying period probably lasts 12 to 15 
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days, each female laying 10-24 eggs. The eggs hatch in 3-10 days, 
the nymphs after several moults reaching maturity in 10-12 days, 
The effects of the disease are more severe than those of common mange, 
and it is more difficult to eradicate ; if not properly treated the infection 
may last for years, causing great losses. In dairy herds it may also 
affect the milk. The parasites prefer locations where the skin is tender 
and the hair is thin ; thus, in the early stages, the lesions are usually 
found on the inner surfaces of the thighs, under the neck or brisket, 
or around the root of the tail. From these parts the disease extends 
until the entire surface of the body may become involved. Where 
each parasite burrows there appears a swollen area, or papilla, some- 
what larger in size than a pin head, and often covered with a yellowish 
coloured granule of dried serum. The hair over the affected part 
stands erect, and some of it drops out or is rubbed off. In some 
cases the skin takes on a dried or leather-like appearance. The disease 
is transmitted by direct contact, and is contagious to man as well as 
other animals. In moist protected places away from its host the 
parasite may live three weeks or longer, but when exposed to the sun 
it dies in a few days. Lime-sulphur or nicotine dip is useful in treat- 
ment, and if used should be repeated about four times at intervals 
of 6-10 days. Dipping in crude petroleum usually kills the eggs as 
well as the parasites, but it is sometimes injurious to the animals. 

Chorioptic or symbiotic mange (tail mange) is caused by Chorioples 
bovis bows, and is of less importance than the two varieties above 
mentioned. The parasite closely resembles the common scab mite. 
Although it usually spreads very slowly the disease is contagious to 
all classes of cattle, but it is not transmissible from cattle to any other 
species of animal. : 

Demodectic (follicular) mange is characterised by lesions which 
are very different from those seen in the other varieties of mange, 
and the disease usually progresses very slowly. It is stated the lesions 
first appear on the shoulders or neck as small spherical swellings, 
ranging in size from that of a millet seed to that of a pea or larger, 
These swellings increase in number until in the last stages of the disease 
they may be present nearly everywhere on the skin; in some cases, 
however, there is very little alteration in the size and number of the 
nodules during a period of two or three years. The nodules may 
contain a rather firm creamy white material of a cheesy consis- 
tence ; they may finally burst, discharging a creamy purulent material. 
The parasites—Demodex folliculorum bovis—are recognisable in the 
material squeezed out of the nodules. They are similar to those 
observed in dogs, horses, human beings and other animals. As in 
dogs, follicular mange in cattle may be considered practically incurable, 
although its progress may be delayed by regular dipping. Cattle in 
an advanced stage of the disease should be killed. Mild cases should 
be segregated and dipped frequently and the rest of the herd dipped 
at least once as a precautionary measure. Warble swellings should 
not be mistaken for follicular mange. 

Imes’s paper gives full directions for dipping and spraying cases of 
mange. Particulars with regard to the appliances recommended by 
this author have already been noticed in this Bulletin [1918. Vol. 6. 
No. 2. [pp. 87-92]. The lime-sulphur dip recommended should 
be used at a temperature of 95-105°F. To make it, 12 lbs. of 
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unslaked lime or 16 Ibs. of commercial hydrated lime should be formed 
into a thin paste with water, and 24 lbs. flowers of sulphur should be 
sifted into the paste and mixed well, so as to attain the consistency of 
mortar by the addition of water. The mixture should then be added 
to 30 gallons of boiling water, taking care not to interrupt the boiling, 
which should continue for 14 to 2 hours, until a dark amber colour is 
reached. The constituents should not be allowed to settle to the 
bottom whilst boiling, but when cooling the liquid should be allowed 
to stand until all solids have settled, leaving the overlying liquid 
clear. Before use this liquid should be diluted with warm water to 
make a total of 100 gallons of dip. 

Nicotine dips should be used at a strength of 1 in 20 of 1 per cent. 
nicotine in order to be effective: if stronger they are injurious 
to cattle. They should be used at the same temperature as 
the lime-sulphur dip, and flowers of sulphur in a quantity of 16 lbs, 
to every 100 gallons of diluted dip may be added. 

If petroleum dip is used the dipping vat should be filled within 
18 inches of the dip line. Crude oil is then added until the line is 
reached. This dip is used cold; cattle should be protected from the 
sun for several days after the dip has been applied. 

In Torrance’s note attention is called to the fact that owing to the 
prevalence of cattle mange in Southern Alberta and South-Western 
Saskatchewan regulations have been in force for several years in these 
territories for preventing the movement of cattle out of the area. 
Considerable difficulties have been encountered in collecting the cattle 
for dipping owing to the nature of the country but, nevertheless, 
regular dipping has effected so much improvement that a large tract 
of country is now nearly free from infection and it is hoped shortly 
that restrictions can be removed from about 8,000 square miles, 
The dividing up and fencing in of ranches into small holdings renders 
the conditions necessary for eradication of mange more easy of 
application. 


Crovert & SaLvesTRoNI. Rogna demodettica nel Cavallo. [Demo- 
dectic Mange in the Horse.}—Bull. Soc. Path. Exot. 1919. July. 
Vol. 12. No. 7. pp. 388-390. With 1 text-fig. 


Very few observations have been made on demodectic mange in the 
horse. Most of the cases described hitherto have occurred in the 
United States of America. It appears that up to the present no cases 
of this disease have been identified in Africa. In this paper Croveri 
and Salvestroni describe one case of the disease affecting an Abyssinian 
mare at Merca in Italian Somaliland. This mare, which was in very 
good condition, first showed loss of hair in the region of the neck, 
and in a fortnight this spread so as to involve both shoulders and was 
accompanied by marked pruritus. The disease was first manifested 
by the appearance of minute eruptions on the skin and a slight exuda- 
tion, which caused matting of the hair and then led to the formation 
of a crust, and shedding of the hair. The bare patches were covered 
with large desquamated scales underneath which the skin was slightly 
moist. The skin became thickened and corrugated; on pressure, 
it exuded a yellowish-red sticky serous material. 
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On microscopic examination of the scaly crusts a few specimens 
of Demodex folliculorum were found, which were, however, more 
abundant in scrapings taken from the deeper layers of the skin. 

The disease was treated by the application of a mixture composed 
of chloroform 1 part, petrol 1 part, oil 2 parts, after a thorough washing 
of the skin by means of soap and warm water. 

The parasite conformed very closely with the descriptions of the 
Demodex of the horse previously studied. The male was 205 to 215 
long Ly about 50u broad; the female 200 to 2404 by 60. The 
rostrum was well developed and was a little broader than it was long. 
On the ventral aspect the rostrum and cephalothorax united were 
considerably longer than the abdomen, which was little more than a 
third of the length of the former; on the dorsal aspect, however, 
the abdomen was somewhat more than half of the total length of the 
body. Dorsally, the cephalothorax showed well-marked circular 
striations. On account of certain characteristics the authors describe 
this parasite as belonging to a new variety, Demodex folliculorum var. 
equi somalilensis. 


Warts (H. R.). The Hog Louse.—Univ. Tennessee Agric. Expt. Sta. 
Knoxville. Bull. No. 120. 1918. July. 16 pp. With 7 figs. 


The pig louse, Haematopinus suis, L., is the largest louse affecting 
the domesticated animals. The pig becomes infested only by actual 
contact and not through the medium of contaminated pens or beddings, 
In the above Bulletin an account is given of the result of investigations 
regarding the life history and habits of this common parasite, 
together with some suggestions for its control and eradication. 

The following is the summary given of the results of these observa- 
tions and experiments. 


“1. The eggs, or ‘nits’ of the hog louse are glued to the base of the 
hairs, chiefly on the lower half of the body. The eggs are laid only on 
hogs. 

“2. The louse becomes full-grown and the female begins laying eggs 
in from eleven to thirteen days after hatching. 

‘** 3. The female lays from three to four eggs a day. Only one egg is 
laid at a time. 

“4, The eggs hatch in from thirteen to twenty days, the majority on 
the fifteenth, sixteenth, and seventeenth days. 

‘** 5. The louse normally lives about thirty days, but many lice are 
injured, killed, and lost from the host before that time. A few have 
been found to live more than forty days, but this is exceptional. 

‘“*6. The duration of the life-cycle is normally twenty-nine to forty 
days, but varies from twenty-four to sixty-three days. 

“7, The number of generations is usually from nine to twelve per 
year, but varies from six to fifteen. 

‘8. The best remedy is the application of thin oil. Any oil, or any 
mixture containing considerable oil, will kill both lice and eggs. 

“9. Thick, heavy greases or pasty materials should not be used, as 
they do not spread over the skin well enough to be very effective, and 
are not economical. 

“10, Medicated oils, disinfectants, and various proprietary materials, 
are no better than the common oils for killing hog lice, but may be just 
as good if they contain considerable oil and no substances that are in- 
jurious to the animals. 

‘11. Poisonous substances should not be used, as they might poison 
the animals.” 
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Imes (Marion). The Spinose Ear Tick and Methods of Treating 
Infested Animals.—U.S. Dept. Agric., Washington. D.C., Farmers’ 
Bull. No. 980. 1918. May. 8 pp. With 4 figs. 


The spinose ear tick (Ornithodoros megnint) takes its common name 
from the characteristic spines onthe body of the young tick and from 
its habit of locating in an animal’s ears. The parasite is especially 
prevalent in the semiarid sections of the south-western United States, 
the infested area extending, however, as far north as Nevada and 
even into Oregon. The climatic conditions in parts of Texas, 
Oklahoma, New Mexico, Arizona and California seem to be favourable 
for the rapid multiplication of the ticks, which have become very 
important pests in those States. The ticks remain attached in the 
ears of animals for several months and the transference of live stock 
from the infested area to various other parts of the United States 
causes the ticks to become widely disseminated. Moisture, however, 
is apparently detrimental to the ticks in certain stages of their life 
cycle, for they do not seem to be able to flourish in any part of the 
United States except the semiarid parts of the West. 

Among domesticated animals the ticks are found most frequently 
in the ears of cattle, horses, dogs, and sheep, although under favourable 
conditions they often attach themselves to any other mammal, 
including man, with which they come into contact. Wild animals, 
especially jack rabbits, in the affected areas are often grossly infested 
and as the movement of wild animals cannot be controlled the eradi- 
cation of ticks by any method of excluding susceptible animals from 
infested areas so as to bring about the starvation of the ticks appears 
to be impracticable. In the infested areas it is not unusual to find 
the auditory meati of cattle and horses completely filled with a mass 
composed of ticks, cerumen, and other matter; as many as 80 ticks 
were taken on one occasion from one ear of a cow. The parasites 
puncture the tender skin of the ears, suck blood from the animal, 
and the wounds thus caused often ulcerate, and result in a condition 
commonly known as ear canker. The constant irritation and possible 
toxic effects of the ticks cause nervous and digestive disturbances 
which result in the lowering of the vitality of the domestic animals, 
with constant lessening of the milk supply in dairy herds and the 
consequent failure of all live stock to gain weight normally. Old 
cows at pasture and weak poorly nourished animals when grossly 
infected often succumb during late winter and early spring. 

The nature and life cycle of the tick as it occurs in South Africa 
has already been noticed in this Bulletin (BEDFoRD, 1918, Vol. 6. 
No. 2 pp. 84-85). Investigations in this connection have also been 
conducted by the U.S.A. Bureau of Entomology. Briefly described, 
the life history is as follows :—The ticks enter the ears of the animal 
as larvae, not easily visible to the naked eye, and attach themselves 
to the tender skin below the hair line. They at once commence to 
suck blood and in a week or two become completely. engorged and 
shed their larval skin. The nymphs also attach themselves to the 
skin lining the ear, where, unless destroyed, or accidentally discharged, 
they remain for from one to seven months until they become fully 
grown and completely engorged. They then fall from the animal and 
usually crawl upwards several feet from the ground, secreting themselves 
In protected dry places such as cracks or crevices in buildings, fences, 
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and trees, where transformation into an adult, mating, and egy. 
laying take place. It seems that the adult never attaches itself 
to animals or takes food, although females which do not find a mate 
have been known to live for over a year. Egg-laying may be inter- 
mittent and may be continued as long as six months, the death of 

the female taking place on its completion. The eggs may hatch as 
early as 10 days after having been laid and the larvae are shortly 
ready to attach themselves to any suitable animal with which they 
come into contact, although they have been known to live nearly 
three months without doing so. 
The most effective remedy is a mixture of ordinary pine-tar (2 parts) 

and cotton seed oil (1 part), the oil being added to the tar and stirred 
until a uniformly smooth mixture is obtained. In cold weather 

the mixture should be slightly warmed. Cotton seed oil is a fairly 
good solvent for ear wax, and the mixture penetrates ordinary loose 
masses of ear wax and ticks, but it will not penetrate the hard masses, 
The mixture not only kills all ear ticks with which it comes into contact 
but, being of a sticky consistence, it remains in the ears and protects 

the animals against re-infestation for about 30 days. Two or three 
teaspoonfuls of the mixture should be squirted into the ear with a 
metal or hard rubber syringe of 2 to 4 oz. capacity. The ear should 

be held upright for a few seconds to allow the fluid to settle into the 
auditory meatus; if the ticks are packed in closely and deeply a 
probe made of a piece of stiff wire 6 to 7 inches long and with a closed 
loop 4 inch long and } inch wide at one end should be inserted to 
loosen the mass and more oil should be applied. The mixture causes 
very little irritation in the ears but if it comes in contact with those 
parts of the skin covered with hair and exposed to the sun’s rays blister- 

ing results and the hair may be shed. No more should be applied than 

the ear will retain. About } oz. in each ear is sufficient for cattle 
and horses. One application of the mixture usually suffices but 
animals in an infested area should be examined at frequent intervals 

- and treatment applied as often as is necessary. Herds grazing on 
infected pastures should be treated in the late autumn or early winter 

to prevent the winter and spring losses caused by the ticks in poorly 
nourished cattle kept in the open. All animals in an infested herd 
should be treated whether they show infestation or not. Unbroken 

x horses and wild cattle are best handled in a chute, in which if closely 
packed they will hold themselves without additional restraint, so that 
with a man working on each side of the chute 40 to 60 animals can be 
treated per hour. 
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Ve.u (H.). La lutte contre les acridiens au Maroe. 3e Campagne 
d d’expérimentation de la méthode biologique. [The Eradication 
| of Locusts in Morocco. Third Series of Investigations with the 
Biological Method.}—Bull. Soc. Path. Exot. 1919. July. Vol. 
12. No.7. pp. 362-364. 


: ea This experimental campaign fully confirmed the conclusions arrived 
at by the author in 1916 [see this Bulletin, 1917, Vol. 5, No. 3, p. 210-]. 
It further demonstrated that the effective period for infestation is 
"| reduced to a few days inasmuch as the first stages of larval [nymphal !] 
| life are not suitable for contracting the infection, and from the fourt 





























aS 
elf 
ite 
er- 


of 


tly 
ey 
rly 


ts) 
‘ed 
her 
rly 
ose 
eg, 
act 


he 
a 
ed 


Ses 
ose 


an 
tle 
but 
‘als 


ter 
rly 
erd 
cen 
ely 
hat 
be 


ene 
ion 
the 
Jol, 


ved 
0). 
n is 
alt] 
irth 





Vol. 7. No. 4.] Bacterial Diseases. 221 


stage onwards the columns of crickets, which have by then become very 
mobile, exhibit more and more scrupulous hygienic habits, which bring 
about the automatic elimination of germ carriers. 

As in 1916 it was found that the exaltation of d’Hérelle’s cocco- 
bacillus could not be brought about among the (adult) locusts of the 
invading swarms by setting up spontaneous outbreaks. Exaltation of 
the virus among the crickets (nymphs) was also obtained with difficulty 
for the same reasons. In the Safi district, however, some localised 
sprayings with cultures were undertaken with partial results. 

The intervention of the above difficulties also suddenly interrupted 
the course of passage experiments a short time after cultures had 
been first sprayed in the Casablanca region, and thereafter it was 
impossible to take up the investigation successfully. Pulverised 
crickets which had died in 1916 as the result of the very severe form 
of the disease were not virulent a year afterwards. 

The author concludes that the destruction of acridian pests by the 
use of bacterial cultures, although extremely interesting from the 
experimental point of view, cannot be recommended in practice, 
at any rate at the present time. He then formulates a series of 
measures which might be adopted in order to keep down locusts as far 
as possible. 


BACTERIAL DISEASES. 


Morris (Harry). Anthrax, Transmission of Infection by Non-Biting 
Flies. Agric. Expt. Sta. Louisiana State University and A. and M. 
College, Baton Rouge. Bulletin No. 168. 1919. May. 12 pp. 


Reference has already been made to a work published by the author 
entitled “ Blood-sucking Insects as Transmitters of Anthrax” [see 
this Bulletin, 1918, Vol. 6, No. 4, pp. 238-240]. In that publication a 
report was given of a series of experiments in which certain blood- 
sucking flies and mosquitoes were proved to be transmitters of anthrax. 

Very little can be found in the literature concerning the direct 
transmission of anthrax by non-biting insects, A great many workers 
have recovered anthrax bacilli from the bodies of flies that had 
been fed upon infected blood. The bacilli have also been recovered 
from blow-flies that had emerged from larvae fed on meat infected 
with anthrax spores. 

Enzootics of anthrax in Louisiana usually occur during the summer 
months while all species of flies are prevalent. Frequently the car- 
cases of animals dead of anthrax are not properly destroyed and maggot 
flies develop in great numbers in them. Sometimes through ignorance 


_ the skins are removed. In certain districts it has long been the 


practice to scarify anthrax swellings on horses and mules allowing the 
blood to escape and thus constituting a very dangerous practice. 
The purpose of the experiments detailed in the present paper 
was to test the possibility of flies fed on anthrax-infected materia! 
(C609) D 
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being able to carry infection to wounds on healthy animals, and 
also of flesh or maggot flies carrying infection after having been 
developed in anthrax carcases. The flies used were the house-fly, 
Musca domestica, and the maggot flies commonly called ‘ blue-bottle ” 
and “ green-bottle” flies, Calliphora erythrocephala, Lucilia caesar, 
Luciha sericata. 

The technique adopted was as follows :— 

As sources of infection the author employed guinea pigs that had 
been inoculated subcutaneously or intraperitoneally with anthrax 
spores. In some cases a piece of liver or spleen from a carcase was 
used as infected material, and in others, the external swelling on the 
living guinea-pigs. <A single fly was placed in a large wide-mouthed 
sterile test tube and in the course of an experiment this tube was 
inverted over a very small piece of anthrax infected liver or spleen 
placed in a sterile Petri dish. The tube was then transferred directly, 
or in some experiments after certain intervals, on to the skin of a 
susceptible guinea-pig on which a small incision about an eighth of an 
inch long had been made. The results of a series of such experiments 
showed that a fly could transmit the disease for a period of five hours 
after having fed on infected flesh. In most cases the external or 
carbunclar form of anthrax was produced and the infested animal 
died at any time from between 48 to 72 hours after exposure. The 
transmission of the disease was mechanical, the bacilli having been 
carried from the infected material to the susceptible animal on the 
proboscis and feet of the fly. 

In another series of experiments a living guinea-pig affected with the 
external form of anthrax was used as the source of infection. It was 
found thata fly, after having fed on the serous discharge from the open 
swelling, transmitted the disease to a healthy guinea-pig by feeding 
upon a skin wound in seven cases out of 18. The results in a parallel 
series performed with the stable-fly Stomoays calcitrans—a biting fly— 
were one positive result out of six experiments. Hence it was concluded 
that the opening of anthrax swellings on animals is a very dangerous 
and useless. practice. In certain parts of Louisiana, especially in 
the forest and swampy areas, carcases of animals dead of anthrax are 
frequently overlooked and left undestroyed until eaten by carrion 
eating animals. The possibility of the spread of anthrax by this 
means has previously been reported upon by the above Station (Bulletin 
136). 

In order to determine the réle of insects in the dissemination of 
anthrax from infected carcases, a series of experiments were conducted 
during the years 1918 and 1919; the flies used were the blue-bottle 
and green-bottle flies. Guinea-pigs dead of anthrax were used 08 
breeding material for the flies. The experiments were carried out in 
specially built breeding cages, cubical in shape with 12 inch sides; 
the sides were of glass and the top consisted of a closely-fitting 
sliding-door. The ventilator was covered with a fine copper wire 
screen, 40 meshes per inch. Two inches of sand were placed in the 
bottom of each cage and on this a guinea-pig dead of anthrax was 
laid. Eggs or young larvae of flies that had been deposited upon 
a carcase free of anthrax were placed upon this infected carcase. 
This method was followed in order to reduce the chances of spreading 
the disease while obtaining an infestation of maggots. 
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Ten different tests were made with maggot flies during the summer 
months. In each test three guinea-pigs were inoculated with a 
suspension of anthrax spores. After death the carcases were disposed 
of as follows: One was opened, a blood smear made and examined for 
anthrax bacilli, If the diagnosis was positive the other two carcases 
were placed in the breeding cages. On one was placed a number 
of fly eggs, while the other was kept free of maggots as a control. 
As soon as the maggots developed, a number was collected and 
cultures made to determine the presence or absence of anthrax bacilli 
in or on their bodies; no anthrax colonies developed. At the time 
the maggots were examined the control carcases were also opened 
and cultures made from the liver, spleen and heart; no anthrax 
developed on any of the plates. 

The pupal stage of the fly usually lasted from two to three 
weeks. As soon as the flies appeared in a cage 15 were collected 
and cultures made from their bodies to determine the presence or 
absence of anthrax bacilli; the results were negative. 

The results of the above experiments would indicate that flies 
breeding on unopened carcases of animals dead of anthrax during 
the summer months in Louisiana do not carry anthrax bacilli in or on 
their bodies. It thus appears that the vegetative stage of anthrax is 
destroyed by the process of decomposition. 

It is probable that the same conditions might not be present during 
the colder weather of the winter months when decomposition is much 
slower. During the months of December and January ten carcases 
of guinea-pigs dead of anthrax were placed in a cool unheated room 
for 20 days, after which time the carcases had partly dried up. 
Cultures made from these animals from time to time always showed 
the presence of anthrax. 

A few experiments were next conducted in order to determine 
whether the spores, which develop quickly on the surface of any 
opening in the carcase, could be transmitted by the above means. 
Anthrax carcases were opened by cutting away the abdominal wall 
and infested with the eggs or young larvae of the flies. Fifteen 
maggots and the same number of flies were collected from each of the 
five carcases used in the experiment; the results were that cultures of 
anthrax were recovered from ten maggots; no anthrax was recovered 
from the flies. 

A few tests were performed in order to determine the effects of 
animal decomposition on anthrax spores. A suspension of the spores 
was injected into the carcase of a healthy guinea-pig, which was 
then placed in an incubator at 35° C. and allowed to remain for 
20 days. It was then opened and cultures made from the contents 
of the abdominal cavity. Anthrax colonies developed in every culture. 

Five carcases were prepared in the same manner as in the preceding 
case, placed in breeding cages. and infested with eggs or young larvae 
of the blue-bottle fly. Twelve maggots and the same number of flies 


_ 48 in the previous experiments were cultivated from, and anthrax was 


subsequently recovered from the exterior and interior of every maggot 
‘xamined and in like manner from all the flies. Three pupae were 
Placed in a large test tube partly filled with sterile sand. After the 
flies had hatched, the puparia were collected and cultures made from 
them; anthrax colonies developed in every culture. 
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The results of the above experiments would indicate that the spore 
form of anthrax is not destroyed by the process of decomposition 
of the animal carcase ; also that flies bred in the presence of anthrax 
spores do carry infection on and in their bodies. 


RevvurE GénéRALE DE MépeEciNE VETERINAIRE. 1919. May. Vol. 28, 
No. 329. pp. 233-243.—Contribution a |’étude de la lymphangite 
ulcéreuse. [Travail du Centre militaire de recherches de |’Ecole 
d’Alfort. [Ulcerative Lymphangitis. ] 


Towards the end of 1917 a series of experiments in connection with 
the various forms of lymphangitis occurring in the horse were carried 
out at the Alfort Veterinary School at the request of the Consultative 
Veterinary Committee established by the French Military Authorities, 
Much valuable information was obtained regarding epizootic 
lymphangitis, which was mainly the result of work carried out by 
Boguer under the direction of this Committee [see this Bulletin, 
p- 228]. In addition a series of reports, which are summarised in 
the present article, were furnished by PANisseT and SENDRAIL upon 
the so-called ulcerative lymphangitis of equines. 

During the course of the war, doubts were expressed as to the réle 
of the Preisz-Nocard bacillus in this disease, and in fact microscopic 
search for this bacillus in the lesions often had a negative result. 
The bacilli are sometimes very scanty and seem to have unusual 
characters ; when material is taken from an open lesion the presence 
of secondary invaders puts difficulties in the way of diagnosis. It 
was found that even when microscopic examination failed the Preisz- 
Nocard bacillus could always be cultivated in Martin’s broth from 
the lesions. The organism was found to be of such virulence that a 
very small number of bacilli were capable of setting up extremely 
acute lesions, and inasmuch as the bacillus was always found in a 
state of purity when material was taken from recent unopened lesions 
the authors feel justified in concluding that it is the actual and only 
cause of ulcerative lymphangitis. The organisms, moreover, are capable 
of living in a latent condition in the body and may be found locally 
in certain lesions which have apparently been cured for a considerable 
time; this fact would explain the relapses that often occur at long 
intervals. On the other hand the bacilli under ordinary conditions 
possess but little power of spreading in the tissues. The lymphatic 
glands which receive lymph from a diseased limb generally escape 
attack, and in any case do not contain the bacilli. This absence of 
adenitis is a point of value for distinguishing between ulcerative 
lymphangitis and epizootic lymphangitis. 

Dealing with the experimental transmission of the disease, the authors 
state that at first they thought it would be necessary to use appreciable 
quantities of culture in order to overcome the resistance of the animal. 
Three horses each received under the skin one cc. of a 48 hours’ culture 
in ordinary broth ; one of the animals was inoculated in the neck and 
the others in the hollow of the pastern. The result was the formation 
of large abscesses, which burst but were not accompanied by persisting 
lymphangitis. In one of the horses 32 days after apparent healing 
of the lesions, three ulcers were found to have formed in the hollow 
of the pastern, near the point of inoculation; a fourth also appeared 
on the 40th day, and showed no tendency to cicatrisation. 
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In order to make the experiment resemble more closely the conditions 
found in cases of natural infection, it appeared reasonable to try the 
effect of very small doses: moreover, it was possible that powders or 
substances vapable of exerting a negative chemiotaxis, or even 
accessory bacteria, might favour the development of the disease, 
Two horses were thus itijected into the hollow of the pastern, one with 
0-4ce., and the other with 1 cc. of a young broth culture, diluted to one 
inten, and mixed with some powdered charcoal. A third horse received 
08 c.c. ot culture diluted with 10 vols. of a 1 per cent. solution of 
lactic acid ; in a fourth subject oil of vaseline was used as a favouring 
agent ; in the case of a fifth subject a loopful of culture was simply 
diluted in 10 ce. of normal saline, and 1 cc. of this mixture was used 
for inoculation. 

The first two horses developed a large swelling, which burst after 
four days, leaving an ulcerating wound about 3 cm. in diameter; in 
the second horse, which received the smaller dose, the lymphangitis 
appeared to evolve in the usual form. In the horse which received 
the oil a slough separated, leaving a large ulcer. The lactic acid 
appeared to have to a large extent diminished the virulence of the 
bacilli, as in that case nothing followed exvept diffuse swelling. The 
most demonstrative results were obtained with horse No. 5, which had 
been given only a very small dose of culture. On the 32nd day, two 
small abscesses burst on the inner surface of the metatarsus, on the 
37th day two others on the inner surface of the fetlock, and, on the 
43rd day, a fifth at the lower part of the hock. This experiment 
was therefore very conclusive, inasmuch as the inoculations all caused 
the formation of lesions resembling those of the natural disease. 
The true symptoms of lymphangitis would usually therefore not appear 
sooner than a month after the virulent injection. 

In order to determine the contayiosity of ulcerative lymphangitis 
under ordinary conditions, a number of healthy animals and animals 
suffering from epizootic lymphangitis were kept for a very long time 
in stalls previously ,occupied by animals suffering from ulcerative 
lymphangitis, the litter which had been soiled by the latter being left 
in the stalls. It was not found possible to transmit the disease in 
this way in any case, and it therefore seems that there is little danger 
of direct contagion under ordinary conditions. Maceration of the legs 
in mud doubtless plays a predisposing role by favouring the penetra- 
tion of the bacilli. This matter is of some importance inasmuch 
as it shows that there is no danger of the disease being spread by 
the return of a horse suffering from ulcerative lymphangitis to his 
own stable and ordinary work. The same dves not hold true in the 
case of epizootic lymphangitis. 

A series of .experiments was simultaneously carried out by the 
Committee in order to verify the curative value of some methods 
already in use, or in order to obtain, if possible, some more effective 
method of treatment. The therapeutic agents which had been 
recommended included—(1) toxins, e.g., mallein, tuberculine, rivoltine, 
ete., (2) specific vaccines, (3) chemical substances, (4) sera, (5) surgical 
methods. 

Several army veterinary surgeons, having nothing else at hand, 
had the idea to use mallein in order to excite phagocytory action in 
the lesions, and they sometimes obtained interesting results. The 
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doses varied from 5 to 10 cc. of dilute mailein, a quantity equivalent 
to } ce. of strong maliein. The patients were given from four tu six 
subcutaneous injections at intervals of two days. The wounds were 
simply cleansed by the methods commonly employed. This method 
of treatment was repeated by the authors, with the result that they 
found mallein to have an undoubted effect upon the progress of the 
disease. This action was manifested first by the production of a 
very distinct phase of diminished resistance, with slight increase 
of temperature, a re-awakening of suppuration, and the development 
of new “buds,” sometimes even on old cicatrices. This phase of 
lowered resistance was not reproduced by successive injections; 
generally it lasted up to the fourth day of treatment, and then was 
succeeded by a phase of improvement. This unfortunately was not 
very marked; some of the lesions cicatrised, but relapses nearly 
always followed. Larger doses injected intravenously had no better 
effect. The phase of diminished resistance was shorter and sometimes 
more decided, and it was reproduced by successive injections. It 
was doubtful, however, whether any curative effect was obtained, 
and as a rule new “ buds” made their appearance after an apparent 
improvement. Tuberculine, injected in the same conditions as 
mallein, gave exactly parallel results. Rivoltine, a product obtained 
by the autolysis of the yeasts of beer, was found to have no effect 
upon the course of the disease. 

The Preisz-Nocard bacillus, which presents many points of analogy 
with the diphtheria bacillus, like the latter forms a very active toxin. 
It was therefore indicated to try the effect of this toxin, either by 
employing the products of external secretion—that is to say, the 
soluble poisons which are found in a broth culture (exotoxin), or by 
using the killed bacilli themselves (endotoxin). At first, treatment with 
exotoxin appeared to be of some value; a disturbing negative phase. 
as caused by mallein and tuberculine, was not produced. When 20 ce. 
of the soluble toxin was injected subcutaneously every three days 
pretty rapid cicatrisation of the suppurating lesions took place ; but 
relapses occurred, much as after the use of the other toxins. 

Different kinds of vaccine were prepared from cultures of the 
specific organism killed either by ether or by heat. Cultures killed 
by ether, like the toxins, had beneficial but transient results. When 
injected subcutaneously they unfortunately caused the formation 
of small necrotic ulcers, and thus in order to avoid this they were 
injected into the muscular masses of the croup. Although no ulcera- 
tion followed, the injection produced a pronounced inflammatory 
swelling in the region, which became hot and painful and caused 
intense lameness. The injection was here again followed by a phase 
of diminished resistance, as shown first by an increase of temperature, 
and later by the development of fresh lesions, which afterwards 
tended to disappear gradually, but relapses soon occurred. The 
etherised vaccine was thus found to have no real specific action, 
but simply a stimulating general effect like the other antigens 
previously mentioned. A last trial of vaccines, employed according 
to a new method consisting in inoculating increasing doses, namely 
1 ce. the first week, 2 cc. the second week, and 5 cc. the third week, 
had no better results. Control subjects which received simple hygienic 
care were cured in the same proportion as the horses that were 
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treated with vaccine. Moreover, some animals which were treated 
in a veterinary hospital by a similar method, and afterwards 
sent as cured to the Research Centre, showed very decided relapses, 
proving the very slight value of such treatment. Cultures killed 
by heat and live cultures were not found to be more efficacious. 

‘In describing the results of treatment with chemical substances 
the Committee state first that an English author had recommended 
the following mixture as being very efficacious :—Copper sulphate 
30 grammes, carbonate of ammonia 30 grammes, water 560 grammes, 
and ammonia 4 grammes. Application of this mixture was found 
to produce some local improvement, but not a definite cure. A 
lin 200 solution of copper sulphate injected intravenously in progres- 
sively increasing doses of from 30 to 60 grammes of the sulphate 
had no decided results. The arsenobenzene of copper, when tested 
in the same conditions, was found to be without any beneficial effect 
on the disease. 

It was found that iodised oil (40 per cent.) could be injected safely 
in doses of 5 grammes intravenously if 10 cc. of camphorated ether 
were injected simultaneously subcutaneously in order to strengthen 
the heart action. In spite, however, of apparent improvement this 
treatment did not kill the bacilli throughout the body, for, in four 
out of six subjects that appeared to be cured, relapses occurred. Doses 
of 1 cc. of a 3 per cent. Lugol’s solution of iodine, introduced by 
puncture on the surface of the diseased limb, proved of no benefit. 

Tartar emetic in doses of 1 gramme in 50 cc. of normal saline 
solution was also without beneficial result injected intravenously 
every two days. 

On account of the sensitiveness of the Preisz-Nocard bacillus to 
acids, it was thought well to try a local treatment based on the 
employment of these substances. An ointment composed of one 
part of salicylic or lactic acid in nine parts of lanoline and vaseline in 
equal parts was applied to the ulcerating lesions ; this had no caustic 
eflect and did not harden the tissues, but the therapeutic results were 
mediocre. The shallower ulcers cicatrised pretty quickly, but the 
others improved only slowly ; the treatment had the disadvantage 
of increasing suppuration during the hot season. 

Upon the whole, it is stated, nothing beyond partial results was 
obtained by treatment with chemical substances, and the results did 
not justify the recommendation of any of them. 

The results of specific serum treatment are next described. Two 
horses that appeared to have recovered were given at the outset 
injections of the toxin (filtered cultures in Martin broth) in increasing 
doses, and afterwards living cultures. One of the two died from 
renal lesions; .the other, after five months of immunisation, had 
a recrudescence of the disease in some of the old lesions and finally 
died from the disease in the generalised form. This would indicate 
that it is not possible to vaccinate against the Preisz-Nocard bacillus. 
The attempt to obtain a serum failed completely, and in view of this 
impossibility of protecting the serum producers themselves against 
the disease attempts at serotherapy were abandoned. It was, 
moreover, found that the serum of the subjects considered to be 
lyper- vaccinated had no effect on the bacillus, either locally or at 
a distance, 
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Interesting results were obtained on many occasions by the employ- 
ment of the polyvalent serum of LeciatncHE and VALLEE in the 
local treatment of ulcers. It facilitated cicatrisation, either by 
creating a favourable medium or by its action on secondary invaders, 
It cannot, however, be said to be an infallible method of treatment, 
though it might be a valuable adjuvant, especially in those cases in 
which streptococci are also present, as is the rule in open lesions. 

Treatment by the injection of blood from animals believed to be 
cured was followed sometimes by improvement and in some cases 
even by apparent cures ; but if care was taken to use animals presenting 
the disease at the same stage as controls, it was not difficult to perceive 
that the number of recoveries was as great among the latter as among 
the animals treated. 

In discussing surgical methods of treatment, the Committee state 
that the application of Bier’s method in various ways produced no 
apparent benefit; cauterisation of the lesions was found to be of 
little use. : 

In summing up, it is stated that the different methods of treatment 
tried were found to have only a palliative eflect ; they aided recovery 
in the slighter forms of the disease, but were almost without effect 
when the lesions were extensive. 

Diagnosis by specific reactions—By injecting into the subpalpebral 
connective tissue 1 cc. of a glycerine extract of a pure culture of the 
bacillus there was produced after 24 hours a very diffuse swelling 
of the region, firm to the touch, often very extensive, and reaching 
as far as the malar crest ; conjunctivitis, lachrymation, and a more 
or less abundant formation of muco-pus at the inner canthus were 
simultaneously seen. The reaction, however, could not be said 
to be absolutely specific, for even in healthy subjects the injection 
produced an oedema, which, although it was often painless and 
rapidly disappeared, was nevertheless capable of being confounded 
with the genuine reaction. The injection did not cause any rise 
in temperature either in diseased or healthy subjects. The Committee 
therefore consider it premature to recommend the application of 
this method of diagnosis to general practice. The diagnosis of 
ulcerative lymphangitis, however, very rarely presents any difficulty, 
for no one who has seen a case of this intractable disease can afterwards 
have much difficulty in recognising it. 


MYCOTIC DISEASES. 


Bo vet (A.) & Nkere(L.). L’infection, la sensibilisation et l’immunité 
dans la lymphangite épizootique des solipédes.— Ann. ns. 
Pasteur. 1919. Oct. Vol. 33. No. 10. pp. 678-712. 


Various authors have claimed to have transmitted epizootic 
lymphangitis experimentally, by inoculation of pus (DELAMorTE and 
Tixter 1879, Rivorra and MiceLtone 1883, Cuénter 1881 and 
1882, Basst 1883, CHauRAT, and JACOULET), by inoculation of 4 
culture of a micrococcus (PEUPION and Botnet 1888—this result, 
however is open to grave doubt), and in sume cases, with irregulat 
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results, by the inoculation of cultures of the cryptococci (ToKISHIGE 
1896, Marcong 1895, and San Fexice 1906). Artotna, Wrarr, 
JaspeRINI, THiroux and Trppaz and many other workers failed 
to transmit the disease by inoculating susceptible horses with pus 
from affected animals. In a few cases a specific nodule only was 
produced following upon inoculation, and this disappeared rapidly 
after suppurating and discharging. More recently, Va.Lute, 
Cuvittizk, and RinJARD (1918) conducted experiments in the most 
variable and most favourable conditions for the development of the 
disease and failed nearly always in attempts at traiismission. 

Numerous references to the investigations of Boquet and Négre, 
either singly, conjointly, or in collaboration with other authors, upon 
the cultivation of the causal organism of epizootic lymphangitis and 
upon their attempts at reproducing the disease experimentally have 
appeared in this Bulletin. In the present paper the authors give the 
results of an extensive series of experiments in which the circumstances 
determining the extension and generalisation of the disease are set 
forth ; in particular, the intensifying effect of successive re-inoculations 
upon the initial local lesion is demonstrated, and an explanation is 
thereby said to be furnished to the apparently anomalous results of 
former investigators. 

In a preliminary series of experiments performed upon a horse the 
authors succeeded in setting up typical lesions of epizootic lymphangitis 
by subcutaneous inoculation of a culture of eryptococci, first genera- 
tion on culture media. The material inoculated consisted of an 
emulsion of small colonies composed of mycelial filaments, yeast-like 
forms, and a few cryptococci that had not shown signs of budding. 
The inoculations were repeated several times on the same subject. 
A positive result was only obtained in the case of the inoculations first 
performed, 

In a second series of experiments a susceptible horse was inoculated 
under the skin in six places with an emulsion of cryptococci, obtained 
after eight transplantations on culture media, from a strain isolated 
eleven months previously. The lesions observed consisted of small 
suppurating swellings which appeared after an incubation period 
of 20 days and cicatrised towards the third month. In one instance 
only, a corded lymphatic emerged from a nodule and persisted for 
several weeks, ultimately disappearing without ulcerating. The ex- 
tension and generalisation of the lesions noticed in the first case were 
not thus observed. This difference might be explained by the fact 
that a few cryptococci in addition to the cultural forms were intro- 
duced in the first case, or it might be that in the second case the 
organism had undergone a considerable degree of attenuation after 
having been sub-inoculated eight times on artificial media. 

These experiments have already been referred to at some length 
[see this Bulletin, 1918, Vol. 6, No. 3, pp. 174-178]. 

_ Ina third series of experiments, detailed in this paper, the authors 
inoculated 22 horses; 20 subsequently presented a localised or 
generalised lymphangitis while two remained completely refractory. 
These inoculations were performed with emulsions of cultures obtained 
in identical conditions as regards media (agar + 5 per cent. glucose + 
I per cent. peptone) aud temperature (35° C.). Comparative tests 
indicated that the viralence’ of the cultures had not suffered any 
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diminution, at least up to the seventh generation. The results on the 
whole are stated to have been similar in character and thus a detailed 
description is only given of the most characteristic, involving horses 
inoculated subcutaneously three times at certain stated intervals, or 
intravenously only, or intravenously prior to or subsequent to sub- 
cutaneous inoculation. 

The period of incubation, that is, the interval of time between the 
inoculation and the appearance of the specific swelling varies from 
one animal to another within very considerable limits (14 to 60 days). 
It seems that neither the quantity of virus injected nor the number 
of times it has been sub-cultured on artificial media nor the amount 
of. connective tissue or lymphatic vessels in the region inoculated 
exercises any influence whatever on the duration of this period. On 
the other hand, the incubation period is appreciably shorter after 
inoculation with cryptococcic pus. 

A single subcutaneous injection of virulent cultural material brings 
about immediately the formation of a more or less marked oedema 
which may, depending upon the amount of virus introduced, be 
followed by abscess formation. A few days later these inflammatory 
phenomena disappear completely and after a variable incubation 
period give place to a small nodule which subsequently increases in 
size until it becomes as large as a man’s fist and ultimately suppurates 
and ulcerates. In exceptional cases the nodule acts as a starting 
point to a fine corded lymphatic which retrogresses within a few 
days. This result would thus demonstrate the specificity of the cultures 
inoculated, but neither the lesions involving the lymphatic vessels nor 
the multiple centres observed in the natural disease are reproduced 
by these means. 

If a second inoculation with virulent material is practised 22 to 
50 days after the first, marked changes are suddenly produced at the 
seat of the initial nodule; this suddenly increases in size and well 
marked corded lymphatics emerge from it. Very soon, rounded 
swellings appear on these cords which assume a characteristic 
beaded appearance. The swellings in turn may suppurate, ulcerate 
and give rise to more corded lymphatics upon the course of which 
further swellings appear. An actual generalisation of the experi- 
mental disease may thus be witnessed and the symptomatology of 
the natural disease is reproduced in its entirety. 

If an intravenous inoculation is performed subsequent to the 
subcutaneous inoculation the initial lesion is aggravated only to a very 
slight extent. 

Investigators who have made attempts at treating epizootic 
lymphangitis by biological methods have noted the striking reactions 
which appear subsequent to injections with specific pus at the seat 
of the naturally developing cryptococcic lesions [see Vertu, this 
Bulletin, 1917, Vol. 5, No. 3, pp. 186-187]. It would appear, therefore, 
that in the case both of the experimentally produced and the natural 
disease there occurs an alternation of a series of periods of intenst- 
fication and of resolution, corresponding with the so-called negative 
and positive phases described by WricuT as occurring in the course 
of “ opsonin”’ treatment. The former is manifested by the appearance 
of oedemata around the nodules, the bursting of further abscesses 
and the extension of the lesions ; during the latter period, on the other 
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hand, the symptoms subside and the lesions progress towards recovery. 
These phenomena constitute what may be termed focal reactions 
provoked either by auto-reinoculations or by systemic troubles of 
an undetermined nature. 

The experience obtained in these investigations further showed that 
the animals inoculated became increasingly refractory towards 
re-inoculations with virulent material and eventually immune. Never- 
theless, the susceptibility of the infected subjects was manifested by 
the production of focal reactions during a more or less prolonged 
period following upon re-injections with antigen. If cryptococci 
are inoculated into an animal bearing two ulcers obtained by the 
inoculation of virulent cultures repeated at an interval of less than 
50 days a reaction is produced simultaneously in both centres and the 
intensity of the changes in both lesions becomes simultaneously 
aggravated. There does not thus exist any relationship between 
the nature and intensity of this reaction and the age of the 
lesions. 

The focal reactions which are thus manifested under the influence 
of re-injections of cryptococci are not due to the specific action of 
these organisms. Bripré, Néyre, and Trovetre (1912) observed 
identical manifestations at the seat of the lesions following upon 
therapeutic injections of arsenobenzol into animals naturally affected 
with epizootic lymphangitis. Comparable results were obtained by 
Boquet and Négre after the employment of emulsions of non-pathogenic 
yeasts (Saccharomyces ellipsoideus), or dead cultures of the Preiz- 
Nocard bacillus, or even when an anti-yeast serum and an anti- 
eryptococcic serum were used; but, it is stated, the action of the 
specific urganisms is more regular and more intense. [Compare with 
the results described in the treatment of ulcerative lymphangitis in 
an analogous manner, p. 225. ] 

If, during the course of a natural or of an experimental infection, 
sterilised cultures of cryptococci are injected subcutaneously in 
doses of over 0°05 gramme one observes after a short interval (2 to 
8 days) the formation of fresh nodules which appear sometimes in 
places situated at some considerable distance from the original centres. 
These nodules are of two kinds, viz., (1) those which occupy the 
whole thickness of the skin, are of about the size of a cherry kernel 
or of a marble, suppurate rapidly, and then ulcerate, leaving sores 
which persist and suppurate during a variable but generally very 
considerable length of time ; and, (2) those which, on the other hand, 
are manifested first by a small flat oedemutous swelling of the skin, 
from 3 to 10mm. in diameter, over which the hairs remain erect, and 
subsequently the epidermis is shed, leaving a sore which suppurates 
for a few days, without becoming deeper or ulcerating, and then 
cicatrises. These two varieties of nodules appear simultaneously on 
infected subjects and in the most varied situations (limbs, sides of 


the chest, back, neck, face, lips and eyelids). In one case, following 


upon a massive injection (3 grammes of culture) into a horse bearing, 
on the neck, only one cryptococcie swelling, an actual generalised 
eruption of 56 buds of both kinds was observed during the following 
week. The same phenomena of generalisation are brought about 
sometinies in the course of the treatment of epizootic lymphangitis by 
the intravenous injection of anti-eryptococcic serum. 
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Dealing with the question of susceptibility the authors illustrate, 
by means of the following Table, the shortening of the incubation 
period of the nodules produced subsequent to re-inoculations with 
virulent material. It is seen that there are considerable differences 
in the susceptibility of individual animals submitted in identical 
conditions to inoculations with the same culture of eryptococci, 
Moreover, there exists in the case of a single animal a great inequality 
between the length of the incabation period following the first 
inoculation and its length after re-inoculation. Upon analysis of 
the figures the authors conclude that up to the 50th day, beyond 
which time immunity is acquired (with one exception cited), 
the incubation period of the nodules produced by re-inoculation becomes 
shorter as the interval between the inoculations with virulent material 
becomes greater. If the interval between the first and second 
injections is from 15 to 25 days the periods of incubation in both 
cases are more or less the same. It would thus appear that in the 
case of animals sensitized by a primary infection the re-inoculated 
cryptococci bring about more and more rapidly the appearance of 
the specific lesions. The rapidity with which the nodules produced 
hy re-infection proceed towards recovery would vary directly with 
the length of time that had elapsed after the first infection ; however, 
these nodules may be the starting point of fresh corded lymphatics 
and ulcers when the animals affected are submitted to further 
injections with virulent material. 


| | 
No. of | Interval | Duration of incubation | Interval | Duration of 
experi- | between | period. between — incubation 
mental | Ist and 2nd —----—-—.——___ Ist and 3rd |period after 
animal, inoculation,| After Ist | After2nd inoculation.) 3rd inocula- 
|inoculation. | inoculation. | tion. 
| 
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negative, 
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20 | 33 i 3a | 
20 | 36 2 Sa | 
79 | 45 2 2S 
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injection. 


47 28 days | 51 ae aa 24 ,, 





The hypersensitiveness of the diseased animals is manifested not 
only by the shortening of the incubation period in the case of the 
nodules produced by re-infection but also by the fact that the 
oedematous swelling that is produced immediately after the preliminary 
inoculation becomes increased in size after each injection. Whilst 
to commence with it does not exceed in size that of a small egg it 
may, after the third or fourth injection, reach or even exceed the 
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volume of a fist, and as previously mentioned this local reaction 
becomes more and more intense. The same phenomena are observed 
when one inoculates a sterilised culture of the cryptococci instead 
of a living one, and they would thus appear to depend upon the 
accelerated liberation of the protoplasmic toxins of the parasite. 

The rapidity with which the focal reaction reaches its height also 
depends upon the degree of sensitiveness possessed by the animal. 
If an animal affected with epizootic lymphangitis is inoculated with 
over 0°05 gramme of culture the specific lesions become active after 
from 24 to 48 hours. Smaller quantities of the organisms (less than 
0:01 yramme) or of the products of their autolysis in etherised water 
bring about the appearance of focal reactions after a period of 
incubation the shortness of which depends upon the size of the 
doses and the shortness of the intervals within which they are 
repeated. The symptoms which characterise this focal reaction become 
rapidly diminished if one employs small doses : after the third injection 
they are no longer manifested. With larger doses, 0°01 to 0:05 
gramme, on the other hand, the phenomena are renewed after each 
introduction of virulent material and persist for a longer time. Very 
iarge doses, 0°5 gramme to 3 grammes, provoke violent reactions. 
If repeated after an interval of over 15 days their action is diminished 
and subsequently is not apparent. 

Specifie immunity. It has often been said that a primary attack 
of epizootic lymphangitis does not confer any immunity and that 
recovered animals show exactly the same susceptibility as those 
that have not been infected. Statements such as these are generally 
based upon theoretical considerations of chronic affections or upon 
the observation of tardily recurring relapses after apparent recovery 
from the disease. In Alyeria, however, the Arabs and horse dealers 
seem to be convinced that animals recovered from a primary attack 
areno longer susceptible, and this idea is so widespread in the Colony 
that any animals bearing old scars characteristic of the disease fetch 
a higher price than non-infected animals. The authors’ experiments 
demonstrated that animals affected and recovered exhibit a certain 
degree of resistance towards inoculation with virulent material, but 
this immunity becomes established very slowly after the initial 
inoculation, and in this connection there are considerable individual 
differences. In four experiments re-inoculations with cultures 49, 
60, 99 and 111 days after the primary inoculation gave negative 
results, the infected animals being thus highly resistant. In the case 
of four enimals inoculated on the 43rd, 45th and 53rd day a specific 
lesion developed. Immunity thus becomes evident at about the 
0th day of infection. 

Two non-infected animals were completely refractory to repeated 
inoculations with virus, whilst control horses became affected. 

Immunity in this disease, it is stated, is of the nature of a resistance 
acquired towards re-inoculations external in origin, but the affected 
animals, however refractory they may be towards the action of 
cryptococei re-introduced from the outside, remain susceptible 
towards endogenous re-infections with the organisms they already 
harbour in their bodies. It thus frequently happens that when the 
disease follows its natural course so-called generalisations may be 
produced even during the fina! stages in its evolution. Besides, 
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even when the primary lesions are progressing towards recovery 
one sometimes observes the eruption of new centres in the most 
diverse situations. These fresh lesions persist for a long time after 
the initial sore has become ecicatrised, but nevertheless they show no 
tendency towards extension and remain localised in the form of an 
ulcerated nodule which invariably heals. 

One experimental animal showed an atypical form of the experi- 
mental disease which was not followed by immunity. This animal 
inoculated under the skin of the neck with 0°01 gramme of a culture 
of cryptococci, third generation, showed after an incubation 
period of 47 days a slight oedema at the seat of injection, which 
yradually grew during the following days and then disappeared leaving 
an indurated diffuse mass 5 to 6 em. in diameter adherent to the 
skin. Seventy-nine days after the first inoculation the same horse 
received one drop of cryptococcic pus under the skin in front of the 
shoulder ; after an incubation period of thirteen days there appeared 
at this point a slight cutaneous thickening which rapidly became 
enlarged and transformed in 35 days into a suppurating swelling 
about the size of an egg. Whilst this lesion was developing 
the initial swelling on the neck, which had remained stationary for 
more than ten weeks, again became active, increased in size, suppurated 
and gave rise to a fine corded lymphatic about 20 cm. long, 
which soon became beaded with several nodules, each about the 
size of a hazel nut. 

In another experiment seven affected or recovered horses were 
inoculated subcutaneously with 0:1 ¢.c. of fresh eryptococcic pus 
emulsified in 2 ¢.c. of normal saline solution. The results of this 
experiment, which is described somewhat in detail, appeared to show 
that affected animals show a smaller degree of resistance towards 
re-inoculation with pus containing cryptococci than towards tre- 
inoculations with cultures of these organisms. In four cases {one 
recovered for three months, one seriously affected for three months, 
and two recovering after having been affected with the natural disease for 
several months) the parasites introduced became absorbed during the 
immediate reaction at the seat of inoculation and no specific lesion 
appeared. In two cases (one inoculated with pus 48 days after inocu- 
lation with culture, and one affected with a localised swelling following 
upon a single injection with virus performed three months previously) 
the elimination of the parasite was incomplete; a specific induration 
was formed and increased in size for from 15 to 20 days. In the interior 
of the swelling the organisms actively multiplied and gave rise to 
young, granular, single-walled, budding, and polymorphic forms; but 
the small swelling quickly ceased developing, became absorbed, and 
and in from four to five weeks after the inoculation it had completely 
disappeared without suppurating, the only symptom remaining 
being a slight degree of pain in the inoculated region. In the case 
of one animal (severely affected with the experimental disease for over 
three months and re-inoculated with its own pus at two different 
points) the nodule appeared as before after a very short incubation 
period, suppurated, and discharged on the 50th day. A control 
non-infected horse inoculated at two different points with the same 
pus and the same dose as the six first mentioned horses showed, after 
an incubation period of 14 days, two nodules which reached in less 
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than a month the size of a fist and suppurated on the 35th day. 
Finally, a ninth animal re-infected with pus 81 days after the initial 
injection reacted in the same manner as the susceptible horses. 

Paraspecific immunity.—Attempts at immunising the horses of an 
infected stud by means of emulsions of non-pathogenic yeasts have 
already been described by Brirprt, Niare and Troverre (1912). 
In a stud of 100 horses, 10 of which were affected with epizootic 
lymphangitis, 46 were inoculated with cultures of yeasts obtained 
from rice and from beer and 46 were kept as controls. Twenty days 
afterwards three control animals contracted the disease whilst the 
vaccinated animals remained free. Unfortunately these animals were 
dispersed and the experiment could not be continued. 

The experiment was resumed in the following manner. A horse 
was injected every 12 days with increasing doses of yeast (Saccharo- 
myces ellipsotdeus) in a liquid medium (eight injections of from 1 to 
40c.e.each). A fortnight after the last injection it received 0°05 yramme 
of a culture of eryptococci, fourth generation. After an incubation 
period of 42 days there appeared at the seat of inoculation a small 
indurated swelling which reached within a month the size of a cherry 
kernel, became fluctuating, and suppurated; the discharging pus 
contained numerous typical cryptococci. At the end of the second 
month a subcutaneous thickening appeared immediately underneath 
the ulcerated nodule, and increased in size until it reached within a 
month the volume of a fist. Subsequently, it developed in a manner 
similar to that of all other localised lesions of epizootic lymphangitis. 
The authors submit the results of this single experiment as it indicates 
that the immunity conferred upon a horse by repeated injections 
of yeast is at least uncertain. It would appear that only a specific 
lesion is able to confer immunity towards exogenous infections. 

Recovery.—Spontaneous recovery is sometimes produced especially 
when the lesions involve the facial region and the neck. More 
frequently the untreated disease gradually spreads and becomes 
generalised. Death, which supervenes after a very variable length 
of time, occurs especially as the result of the considerable loss of 
substance and of the toxic action of the secondary organisms which 
invade the sores. The pathogenic action of the cryptococci is limited 
to destruction of the tissues by ulceration and necrosis; it has no 
effect upon the general health of the animals, which remain in good 
condition and maintain a normal temperature. Whatever methods 
of treatment are employed, chemical or biological, the rapidity of 
the recovery varies inversely with the length of time the disease 
has been in existence and the amount of inflammatory fibrous tissue 
in the diseased parts. Recovery takes place always by the same pro- 
cess, the corded lymphatics and buds become less painful, suppuration 
diminishes daily, the ulcers become filled up and covered with 
epidermis. Gradually the indurations disappear and the only lasting 
traces of the inflammation are more or less extensive scars sometimes 
accompanied, when the disease affects the limbs, with a slight deyree 
of elephantiasis. The process of recovery spreads from the initial 
centre to the more distant centres, that is to say, from the oldest 
lesions to the most recent ones. Ulcers affecting the mucous mem- 
branes, deep abscesses, and subcutaneous fibrous nodules persist 
for several weeks after complete cicatrisation of the buds and ulcers 
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on the skin. In the interior of the encapsuled nodules one finds 
a purulent material very rich in cryptococci several months after 
the healing of the superficial lesions. It is due to the presence of 
cryptococci in these centres rather than to re-inoculations of external 
origin that one must attribute the tardily occurring relapses which 
are produced in a certain number of cases. 

When the disease progresses towards recovery one observes in the 
pus from the nodules a diminution in the number of eryptococci: 
at the same time the proportion of organisms changed in appearance 
found both within and without the leucocytes is increased. When 
this pus is sown out on culture media a few elements only develop, in 
the form of large rounded cells or mycelial filaments, and one never 
observes the formation of visible colonies. The organisms contained 
in the pus are for the greater number dead or have suffered such 
modifications that their vitality is considerably reduced. This fact 
enables one to explain in a certain measure the failures obtained by 
numerous investigators in the course of their attempts at cultivating 
the cryptococcus. 

The authors then finally endeavour to draw up a comparison between 
the processes of infection, susceptibility, and immunity in epizootic 
lymphangitis and in certain other affections of a chronic nature. 

They conclude their paper by giving the following summary :— 

“The process of cryptococcic infection presents the greatest analogies 
with the process of tuberculous infection described by MM. Calmette and 
Guérin. 

‘A single inoculation with an emulsion of cultures of cryptococci or of 
pus brings about the formation of a specific nodule, which increases in 
size, ulcerates, and then heals after a variable length of time, without 


becoming generalised. 

“The extension and generalisation of the disease are brought about 
by successive re-infections. The aggravation produced by the reinocula- 
tions is the more striking according as to whether they are performed soon 
after the first inoculation, at short intervals, and with large doses. 

“Immunity becomes established progressively during the course of 
the disease. Fifty days after the initial inoculation the resistance of the 
animal is such that re-inoculation with virus remains generally without 
effect. 

‘‘ During the period which precedes the establishment of this immunity 
the affected animals are hyper-sensitive towards exogenous reinfections. 
The shortness of the incubation period of the nodules produced at the 
seat of reinfection, the rapidity of their development, and the diminished 
gravity of their manifestations vary according to the length of time that 
has elapsed prior to re-inoculation. 

“Even when their resistance towards re-infection of external origin is 
complete, affected animals remain, during the whole course of their disease, 
susceptible towards endogenous infections. 

‘Finally, these animals present towards dead cryptococci re-injected 
subcutaneously an increasing degree of intolerance, which is manifested 
by local and foeal reactions of increasing intensity and by the more and 
more rapid formation of sterile abscesses.”’ 


Davis (David J.). The Effect of Potassium Iodid on Experimental 
Sporotrichosis.—J1. Infect. Dis. 1919. Aug. Vol. 25. No. 2. 
pp. 124-131. With 2 text-figs. 


In this paper Davis records certain experiments to test the action 
of iodides on the course of experimental infection produced in 
animals with typical strains of Sporotrichum schenckit. 
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Abundant proof has been furnished regarding the efficacy of 
potassium iodide in the treatment of human cases of sporotrichosis, 
such cases responding promptly to the administration of from 30 to 40 
grains per day, and a complete cure usually follows in the course of a 
fewweeks. The administration of the drug should be continued for some 
little time after apparently complete healing otherwise a recurrence 
is apt to follow. CARouGEAU, in Madagascar, has likewise shown that 
horses and mules affected with this disease respond quickly to the drug. 

However, the relative inertness of potassium iodide and iodine, so 
far as their direct germicidal power on Sporotrichum is concerned, con- 
trasts strikingly with their therapeutic action in cases of sporotrichosis. 
In a 10 per cent. solution of potassium iodide S. schenkii lives for at 
least 48 hours and in one per cent. and lesser concentrations the organism 
was found alive at the end of 74 days, at which time this experiment 
was discontinued ; in distilled water, also, the organism was alive at 
the end of that time. A strain was used for these tests that had been 
isolated from a human lesion a few months previously and at the time 
was pathogenic for rats. The culture used was a vigorously growing 
one about four weeks old. At varying intervals of time 0°1 cc. of the 
Sporotrichum suspension was removed from each of the tubes, inocu- 
lated on glucose agar, and readings made after three weeks. It was 
thus found that iodine either in the form of potassium iodide or in a 
free form in the culture medium had very little destructive effect upon 
the fungus even in relatively high concentrations. The concentrations 
which the iodine attains in the body when administered therapeutically 
probably did not approach those in which the growth was inhibited in 
the experiment and it can, therefore, through its direct action, have 
no appreciable effect. 

Another experiment was made by adding potassium iodide or 

tincture of iodine in varying concentrations to a series of tubes 
containing one per cent. glucose agar. It was found that even in as 
high a concentration as 10 per cent. of potassium iodide the organisms 
grew very well and in all concentrations below that amount there 
developed a profuse growth. In the medium containing the tincture 
of iodine one strain of sporothrix grew in one per cent. concentration 
and below ; another grew at ‘5 per cent. and below. In two per cent. 
strengths and above there was no growth. 
_ To throw further light on the action of potassium iodide in this 
infection, different lots of white rats approximately 100 grammes each in 
weight were given the drug subcutaneously before, simultaneously 
with, and after inoculation with a virulent strain of S. schenckit, 
isolated from a typical human case of the disease. The organism 
Was grown for three weeks on glucose agar ; the growth was scraped 
from the surface and macerated in salt solution thereby obtaining a 
turbid suspension of spores and mycelium. In the experiments 
described one ec. of this suspension was used uniformly in all the animals 
for intraperitoneal inoculation. It was found that the lesions produced 
under the influence of potassium iodide became smaller and harder 
and a marked increase in connective tissue occurred which tended 
towall off the organisms. However, the potassium iodide did not ap- 
pear to have any appreciable direct effect in killing the sporothrix 
organisms for they were still found in the centres of the hardened 
nodules several months later. 
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on the skin. In the interior of the encapsuled nodules one finds 
a purulent material very rich in cryptococci several months after 
the healing of the superficial lesions. It is due to the presence of 
cryptococci in these centres rather than to re-inoculations of external 
origin that one must attribute the tardily occurring relapses which 
are produced in a certain number of cases. 

When the disease progresses towards recovery one observes in the 
pus from the nodules a diminution in the number of eryptococci: 
at the same time the proportion of organisms changed in appearance 
found both within and without the leucocytes is increased. When 
this pus is sown out on culture media a few elements only develop, in 
the form of large rounded cells or mycelial filaments, and one never 
observes the formation of visible colonies. The organisms contained 
in the pus are for the greater number dead or have suffered stich 
modifications that their vitality is considerably reduced. This fact 
enables one to explain in a certain measure the failures obtained by 
numerous investigators in the course of their attempts at cultivating 
the cryptococcus. 

The authors then finally endeavour to draw up a comparison between 
the processes of infection, susceptibility, and immunity in epizootic 
lymphangitis and in certain other affections of a chronic nature. 

They conclude their paper by giving the following summary :— 

“The process of cryptococcic infection presents the greatest analogies 
with the process of tuberculous infection described by MM. Calmette and 
Guérin. 

‘A single inoculation with an emulsion of cultures of cryptococci or of 
pus brings about the formation of a specific nodule, which increases in 
size, ulcerates, and then heals after a variable length of time, without 


becoming generalised. 

“The extension and generalisation of the disease are brought about 
by successive re-infections. The aggravation produced by the reinocula- 
tions is the more striking according as to whether they are performed soon 
after the first inoculation, at short intervals, and with large doses. 

“Immunity becomes established progressively during the course of 
the disease. Fifty days after the initial inoculation the resistance of the 
animal is such that re-inoculation with virus remains generally without 
effect. 

‘‘ During the period which precedes the establishment of this immunity 
the affected animals are hyper-sensitive towards exogenous reinfections. 
The shortness of the incubation period of the nodules produced at the 
seat of reinfection, the rapidity of their development, and the diminished 
gravity of their manifestations vary according to the length of time that 
has elapsed prior to re-inoculation. 

‘Even when their resistance towards re-infection of external origin is 
complete, affected animals remain, during the whole course of their disease, 
susceptible towards endogenous infections. 

‘Finally, these animals present towards dead cryptococci re-injected 
subcutaneously an increasing degree of intolerance, which is manifested 
by local and focal reactions of increasing intensity and by the more and 
more rapid formation of sterile abscesses.” 


Davis (David J.). The Effect of Potassium Iodid on Experimental 
Sporotrichosis.—JI. Infect. Dis. 1919. Aug. Vol. 25. No. 2. 
pp. 124-131. With 2 text-figs. 


In this paper Davis records certain experiments to test the action 
of iodides on the course of experimental infection produced in 
animals with typical strains of Sporotrichum schenckit. 
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Abundant proof has been furnished regarding the efficacy of 
potassium iodide in the treatment of human cases of sporotrichosis, 
such cases responding promptly to the administration of from 30 to 40 
grains per day, and a complete cure usually follows in the course of a 
few weeks. Theadministration of the drug should be continued for some 
little time after apparently complete healing otherwise a recurrence 
is apt to follow. CARouGEAU, in Madagascar, has likewise shown that 
horses and mules affected with this disease respond quickly to the drug. 

However, the relative inertness of potassium iodide and iodine, so 
far as their direct germicidal power on Sporotrichum is concerned, con- 
trasts strikingly with their therapeutic action in cases of sporotrichosis. 
In a 10 per cent. solution of potassium iodide S. schenkii lives for at 
least 48 hours and in one per cent. and lesser concentrations the organism 
was found alive at the end of 74 days, at which time this experiment 
was discontinued ; in distilled water, also, the organism was alive at 
the end of that time. A strain was used for these tests that had been 
isolated from a human lesion a few months previously and at the time 
was pathogenic for rats. The culture used was a vigorously growing 
one about four weeks old. At varying intervals of time 0°1 cc. of the 
Sporotrichum suspension was removed from each of the tubes, inocu- 
lated on glucose agar, and readings made after three weeks. It was 
thus found that iodine either in the form of potassium iodide or in a 
free form in the culture medium had very little destructive effect upon 
the fungus even in relatively high concentrations. The concentrations 
which the iodine attains in the body when administered therapeutically 
probably did not approach those in which the growth was inhibited in 
the experiment and it can, therefore, through its direct action, have 
no appreciable effect. 

Another experiment was made by adding potassium iodide or 
tincture of iodine in varying concentrations to a series of tubes 
containing one per cent. glucose agar. It was found that even in as 
high a concentration as 10 per cent. of potassium iodide the organisms 
grew very well and in all concentrations below that amount there 
developed a profuse growth. In the medium containing the tincture 
of iodine one strain of sporothrix grew in one per cent. concentration 
and below ; another grew at ‘5 per cent. and below. In two per cent. 
strengths and above there was no growth. 

_ To throw further light on the action of potassium iodide in this 
infection, different lots of white rats approximately 100 grammes each in 
weight were given the drug subcutaneously before, simultaneously 
with, and after inoculation with a virulent strain of S. schenckii, 
isolated from a typical human case of the disease. The organism 
was grown for three weeks on glucose agar ; the growth was scraped 
from the surface and macerated in salt solution thereby obtaining a 
turbid suspension of spores and mycelium. In the experiments 
described one ec. of this suspension was used uniformly in all the animals 
for intraperitoneal inoculation. It was found that the lesions produced 
under the influence of potassium iodide became smaller and harder 
and a marked increase in connective tissue occurred which tended 
towall off the organisms. However, the potassium iodide did not ap- 
pear to have any appreciable direct effect in killing the sporothrix 
organisms for they were still found in the centres of the hardened 
nodules several months later. 
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It was found that the drug given to animals for eight days prior 
to inoculation had no effect in inhibiting or preventing the infection, 
Also, when given simultaneously with and for a week following 
the inoculation the infection appeared to continue without interruption, 
When the drug was continued indefinitely the lesions healed, becoming 
hard and contracted, but the organisms remained alive in the centres for 
a long time and apparently were unable tobecomedisseminated. Lesions 
following upon subcutaneous inoculation usually progressed, but if 
potassium iodide was administered they gradually receded. By 
re-inoculating such an animal, even when receiving potassium iodide, 
the new infection was seen to progress for a period of two or three 
weeks and then recede. It is thus possible to have in the same animal 
one lesion which is healing under the influence of potassium iodide 
and another which is progressing. The drug, therefore, does not act 
in a direct way on the organisms, buteindirectly through the agency 
of tissue proliferation and the other processes incidental thereto. 

It is suggested that sporotrichosis, so readily produced experi- 
mentally, furnishes a good opportunity for the study of the behaviour 
and reactions of iodine and iodides in chronic infections. 


EscoME. (E.). Mycose s’attaquant a des rongeurs du genre Mus, 4 
Arequipa, Perou. [A Mycosis of Rodents of the Genus Mus at 
Arequipa, Peru.}—Bull. Soc. Path. Exot. 1919. July. Vol. 12. 
No.7. pp. 350-353. With 2 text-figs. 


In this article the author studies in detail the case of a rat, Mus 
rattus, and of a mouse, Mus musculus, affected with a form of mycosis, 
which is apparently of common occurrence in the above part of Peru. 
This special form of mycosis attacks preferably the head, and upon 
experimental infection the disease is seen to invade the tissues until it 
arrives on the surface of the bones. It does not set up serious toxic 
effects or produce much wasting. The disease is caused by a fungus 
belonging to the Hyphomycetes of the genus Malassezia. 





DISEASES DUE TO FILTERABLE VIRUSES. 


Remuincer (P.). Action de )’éther sur le virus rabique. [Action of 
Ether upon the Rabic Virus.}—-Ann. Inst. Pasteur. 1919. 
Sept. Vol. 33. No. 9. pp. 616-633. With 3 tables. 


The action of ether upon the rabic virus appears to have been very 
little studied; it seems that the only researches in this connection 
were performed by Roux (E.) in the early days of the Pasteur school. 
This worker suspended rabic brains in a vessel containing ether 
saturated with water ; from these there trickled drop by drop a liquid 
which gathered at the bottom of the flask while simultaneously the 
ether penetrated towards the centre of the cerebral substance. Rovx 
thus obtained an uncoagulated cellular exudate together with the 
nerve matter in which the virus had been killed. By injecting rabbits 
with either or both of these substances, he was able, and especially 
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with the brain substance, to confer an immunity on the animals. 
Attempts at the treatment of bitten persons were even commenced. 

In order to determine the time taken by ether to kill the virus in 
the brain, Remlinger immersed the brain of a rabbit, dead after 
inoculation with fixed virus, in sulphuric ether contained in a small 
flask; then after regular intervals small pieces of brain were excised 
from the superficial layers of the brain and later from the deeper 
parts. The nerve substance was emulsified in normal saline solution 
and in each case inoculated subdurally into a rabbit and guinea pig. 
Care was taken to rid the material of ether prior to injection inasmuch 
as traces of this substance often produced fatal nervous and pulmonary 
accidents. It was found that the loss of virulence of the nerve 
substance took place slowly, proceeding from the periphery towards 
the centre. After immersion for a period of on an average 60 hours 
in ether (a little less in the case of rabbit inoculation, and a little 
longer in the case of guinea pig inoculation), the superficial layers of 
the cerebral hemispheres became completely innocuous. In the 
case of the brain of a rabbit weighing on an average about 8 grams 
the central parts lost their virulence in from 120 to 125 hours when 
inoculated in a dose of 4 cc. of a 1-100 emulsion. When tested by 
sub-dural inoculation into the guinea pig in a dose of §th cc. of this 
emulsion the period extended up to from 130 to 135 hours. Inasmuch 
as the fatty substances in the brain were dissolved out by the ether, 
the material emulsified in normal saline solution with great ease. 

In order to ascertain the immunising power of these emulsions 
the author performed two series of experiments (1) with rabbits and 
and (2) with guinea pigs. 

(1) 37 rabbits were injected subcutaneously a variable number of 
times with 110 to 700 c.c. of a 1-100 or 1-50 emulsion of rabic brains 
that had been immersed from 24 to 48 hours in ether. A fortnight 
after the last inoculation the animals were submitted to test inocu- 
lations, in rare cases by injection into the anterior chamber of the 
eye, but nearly in all cases by subdural injection, with } c.c. of a 
1-100 emulsion of fixed virus. In the event of a negative result the 
operation was repeated every month or every other month in order to 
ascertain the duration of the immunity. Two of these rabbits succumbed 
as the result of accidents in the course of the operations. Eight 
exhibited an extremely solid immunity inasmuch as they resisted 2 
(1 rabbit), 5 (3 rabbits), 6 (3 rabbits), and 8 (1 rabbit) trephinings, 
respectively, These rabbits remained alive for over two years after 
the first subdural inoculation. Three rabbits, after having been 
trephined once or several times successfully, succumbed as the result 
of an affection which was not rabies. Two rabbits after having 
resisted one intraocular inoculation with fixed virus died subsequent 
to a subdural inoculation. Finally, 20 rabbits died after the first 
test inoculation, death supervening after a period extending for from 
one to seven days in excess of that in the case of controls. 

It is known that rabic spinal cords most often lose a considerable 
amount of their immunising power simultaneously with their decline 
in virulence and that the best vaccines are furnished by cords that 
most nearly approach virulence. 12 rabbits thus received simul- 
taneously in the course of a period extending over three months 
from 300 to 1,000 c.c. of a 1-50 emulsion of rabic rabbit brains that 
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had been steeped 96 hours in ether. A fortnight after the last 
injection they were submitted to test inoculations intraocularly or sub- 
durally as above. Two rabbits proved resistant to all the successive 
trephinings performed on them ; two rabbits after having resisted 
one inoculation in one case and two in another succumbed as the 
result of an affection which was not rabies ; one rabbit after having 
overcome the effects of the first inoculation died after the second, but 
after having shown symptoms for 10 days, and after a delay of 10 days 
as compared with the control. Three rabbits proved resistant to 
intraocular inoculation but succumbed to a subdural injection after 
showing symptoms for ten days, and after a delay of nine days as 
compared with the control in one case. The four remaining rabbits 
succumbed to the first subdural inoculation but after a delay as 
compared with the controls extending in one case up to ten days. 

It is a matter of known extreme difficulty to immunise a rabbit 
against subdural inoculation with fixed virus and in any case the 
duration of the immunity obtained is in the majority of cases very 
ephemeral. In the above experiments 34 per cent. of the animals 
proved resistant towards the effects of at least one test inoculation, 
The extremely solid immunity conferred on a large number testifies 
to the vaccinating properties of rabic brains treated with ether. 

(2) Two series of experiments in the same direction were performed 
upon guinea pigs. In the first, three lots of 12 guinea pigs each were 
injected subcutaneously at intervals of a few days with 60, 80, or 
100 c.c., respectively, of a 1-50 emulsion of a rabic rabbit brain 
that had been steeped 96 hours in ether. A fortnight after the last 
injection they were inoculated into the muscles of the neck with two 
c.c. of a 1-100 emulsion of fixed virus. No deaths occurred in any of 
these three lots, whilst out of 12 control guinea pigs, nine died and 
three survived. 

Two further lots of 12 guinea pigs each received subcutaneously 
20 and 40 c.c., respectively, of a 1-50 emulsion of a rabic rabbit 
brain steeped for 96 hours in ether. They were tested a fortnight 
later by inoculation into the muscles of the neck with 2 c.c. of a 1-100 
emulsion of fixed virus. In the case of the lot vaccinated with 40 
c.c. there were three deaths and nine survivals; in the case of the 
other lot injected with 20 c.c. there were five deaths and seven 
survivals; in the case of 12 controls the results were similar, five 
deaths and seven survivals. 

A second series of experiments, performed to ascertain the curative 
effect of the inoculation, was as follows. 24 guinea pigs were injected 
in the muscles of the neck with 2 c.c. each of a 1-100 emulsion of 
fixed virus. 12 were kept as controls, and furnished seven deaths 
and five survivals. The 12 remaining ones received subcutaneously, 
commencing on the following day, 60, 80, or 100 c.c. of a 1-50 emulsion 
of rabic rabbit brain that had been steeped 72 hours in ether. The 
four guinea pigs that had received subcutaneously 60 c.c. of emulsion 
survived, as did also those which received 100 c.c.; out of the four 
which received 80 c.c. one died of rabies and three survived. 


In 1903 the author showed that virulent material sterilised by ether 
and passed through a Berkefeld V filter lost its immunising properties, 
and he maintains that this fact does not contra-indicate the results 
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of the above experiments, for, as has been shown especially by 
Dr Vesrea, the virus which has passed through filters is much more 
susceptible than ordinary virus to attenuation or destruction. 

The results of the foregoing experiments appeared to the author 
to be sufficiently encouraging to justify him in attempting the 
adoption of this means for vaccination against rabies especially in 
the case of the herbivora. The first experiments of this kind were 
performed upon goats. 

Experiment 1. Four young goats were injected deeply into the 
muscles of the neck with 10 ¢.c. of a street virus that produced the 
death of a rabbit 14 days after subdural inoculation. Two of the 
the goats were kept as controls. The other two were each injected 
subcutaneously, 24 hours after the preceding inoculation, with 
25 grams, emulsified in 70 c.c., of rabic rabbit brain that had been 
steeped 64 hours in ether. On the following day they each received 
3 grams of a brain similarly treated and on the next day 3 grams of a 
brain that had remained 48 hours in ether. These two goats survived ; 
of the two controls one survived, the other showed on the 35th day 
the first symptoms of rabies and died four days later. Inasmuch as 
the test inoculation in this experiment was not sufficiently severe, 
the experiment was repeated. 

Experiment 2. Eight goats each received very deeply into the 
muscles of the neck 20 ¢.c. of a 1-50 emulsion of street virus that 
produced the death of a rabbit 14 days after subdural inoculation. 
They were then divided into two lots, one for vaccination and the 
other to act as controls. Two of the goats in the first lot each 
received subcutaneously on the second and third day after inoculation 
with virus the whole brain of a rabbit steeped 72 hours in ether. 
The other two animals received a similar emulsion on the third 
and fourth days after inoculation. The controls succumbed to 
rabies 23, 45, 49, and 68 days, respectively, after infection. All 
the vaccinated animals proved resistant. 

A ninth goat was injected subcutaneously with double the quantity 
of brain material administrated to the above goats, and subsequently 
it showed no morbid symptoms such as paralysis or wasting. The 
harmlessness of inoculation with large doses of rabic brains treated 
with ether is a point of capital importance in favour of adopting this 
method of vaccination in practice. 

The author next details a series of experiments performed on three 
dogs, one goat, one cat, two guinea pigs, four white rats, a monkey, 
and two rabbits; the results again demonstrated the harmlessness 
of large quantities of the emulsions of rabic brains treated with ether 
when injected in considerable doses subcutaneously. In this manner 
considerably larger quantities —up to 1,000 c.c. in the case of rabbits — 
than would be employed for the therapeutic measures were injected. 
Two cases, however, are described in which rabbits presented paralytic 
phenomena, analogous to those observed sometimes in the case of 
man in the course of anti-rabic treatment, in one and ten months, 
respectively, after the last subcutaneous injection; these rabbits were 
also submitted to subdural inoculation with fixed virus. He believes 
that the phenomena could not be attributed to the subcutaneous 
Injection of the etherised material. 
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The results obtained above in the case of the goat, in the author's 
opinion, justify the application of the method in the case of all 
herbivora that have suffered from the bite of a rabid animal. It 
appears possible to vaccinate these animals quite simply by injecting 
them subcutaneously two or three times with two or three whole 
brains of rabbits infected with fixed virus; the brains should be 
emulsified in boiled water after having been steeped in ether for 75 
or 70 hours. This method is also indicated in the case of man inasmuch 
as the procedure is rapid and economical, and the author proposes 
to carry it into practice, at first conjointly with the classical method, 


Horta (Paulo de Parreiras). A vaecinacao anti-rabica dos herbivoros, 
Modificacao de processo de vaccinacao de Nocard e Roux. [Anti- 
rabic Vaccination of Herbivora. Modification of Nocard & 
Roux’s Method of Vaccination. |—Arch. de Esc. Sup. de Agric. e 
Med. Veter., Nictheroy, 1918. Vol. 2. Nos. 1&2. pp. 79-83. 


In this article the author gives an interesting short review of the 
literature concerning the anti-rabic vaccination of herbivora, and its 
application in dealing with a severe outbreak of the disease among 
cattle in the State of Santa Catharina, Brazil. The vaccination of 
herbivora by the intravenous injection of virulent rabic material dates 
back even prior to PastTEuR’s original researches on vaccination 
against rabies. Ga.tTieR (1879 and 1881) described experiments 
in which sheep and goats were immunised by the injection of saliva 
or spinal cord material into the jngular vein. Roux and Nocarp, 
later (1888, 1890), published experiments upon the immunisation of 
cattle, sheep, and goats by intravenous inoculation of ‘street’ or “fixed” 
virus and evolved a method of applying this in practice. Proropoporr 
immunised dogs by intravenous inoculation of virus passed through 
the rabbit, the material used being the medulla preserved in glycerine, 
Moncet vaccinated three cows bitten by a rabid dog by the injection 
of 5 c.c. of the emulsion prepared from the brain of this animal. 
KromitJKI insisted upon the necessity of using an emulsion devoid 
of coarse particles in this method. Kramrrskr used an emulsion 
made from the corpora quadrigemina of rabbits that had succumbed 
to the fixed virus, in normal saline solution ; one part of the nervous 
material was mixed with one of liquid and passed through layers of 
fine gauze with -2 mm. mesh. This emulsion was diluted with 10 to 1 
times its volume of normal saline solution and inoculated intravenously 
into rabbits and dogs; all survived the inoculation and had become 
immune 15 days after the-injection. On the other hand, ReMLincER 
and MustrarHa Errenpi vaccinated 10 oxen and 10 buffaloes, 120 
hours after having been severely bitten, with two intravenous inocula- 
tions with an interval of 24 hours; the mortality subsequently 
amounted to 63 per cent. 

The method adopted by the author in treating cattle that had been 
bitten in the above-mentioned outbreak was to inoculate them intraven- 
ously with a single dose of 20-30 c.c. of a thick milky emulsion, devoid 
of coarse particles, of the brain of an animal that had succumbed 
to rabies. The brains were in some cases preserved in glycerine. It 
is regarded as of great importance that the emulsion should be quite 
uniform and injected completely within the vein. The results 
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obtained after this treatment, although it was often carried out in the 
field under somewhat crude conditions, are said to have been very 
satisiactory. 


RenLincer (P.). Un cas de guérison spontanée de la rage a virus 
fixe, chez le lapin. (Inoculation sous-dure-mérienne.) [A Case 
of Spontaneous Recovery in the Rabbit following upon Sub-dural 
Inoculation with Fixed Virus.}|—Ann. Inst. Pasteur, 1919. Oct. 
Vol. 33. No. 10. pp. 735-739. 

The sub-dural inoculation of the rabbit with fixed rabic virus is 
acknowledged to be one of the most severe tests to which an animal can 
be submitted. It is exceptional that a rabbit thus inoculated does 
not contract rabies and there does not appear to be on record a single 
instance in which a rabbit that had taken the disease subsequently 
recovered. The observation detailed at length in the present paper by 
Remlinger appears to constitute an exception to what has hitherto 
been considered an absolute rule. 

In the course of experiments upon the heredity of anti-rabic immunity, 
one of a series of rabbits that had been inoculated intramuscularly 
on two previous occasions unsuccessfully with the Pasteur Institute 
fixed virus and had then received a large dose sub-durally showed 
on the 8th day after this injection commencing signs of paralytic 
rabies ; subsequently, however, the disease developed very slowly, 
and although distinct signs of paralysis were observed the appetite 
remained good throughout. Towards the 9th day of the disease 
the rabbit seemed to improve in condition, and on the 20th day it 
appeared to have recovered except that it still exhibited some circling 
movements. Thirty-four days after the sub-dural injection the 
rabbit received a further injection of the same kind, but subsequently 
showed no morbid symptom whatever, although a control rabbit, 
similarly inoculated, commenced to show symptoms on the 7th day 
and was dead on the 10th. One hundred and thirty-seven days 
after the first sub-dural inoculation the rabbit was again inoculated 
sub-durally with the same result, and six months later the rabbit 
was still alive and well. 

_ The only recorded recovery from rabies in the case of the rabbit 

is that of Vincent (H.) (1907). The rabbit in that case was inoculated 

sub-durally with some brain material from a rabid dog and 14 days 
later it manifested the first signs of a furious rabies. After a week the 
rabbit became affected with paresis of the hind limbs while the other 
symptoms diminished and the rabbit finally recovered. This observa- 
tion, however, had to deal with “ street ” virus and not with a “ fixed ” 
virus as was used by Remlinger and had been passed through 
the bodies of rabbits about 1,200 times. A few cases of recovery 
in the case of the dog are on record. [Remlinger and Musrarra 
Errenpi (1904).] 


MuriLto (F.) & Ramén Fanands (J.). La propiedad difusible del 
virus rabieo, [The Diffusibility of the Rabic Virus.}—Bol. Inst. 
Nac. Hig. de Alfonso XIII, 1918. June 30. Vol. 14. No. 54. 
pp. 87-94, 


In 1918 REMLINGER published papers describing experiments in 
which the brains of rabbits that had died of rabies following upon 
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inoculation with fixed virus were suspended in glycerine for certain 
periods of time ; subsequently, the fluid was injected in 5 c.c. doses 
intramuscularly into a number of guinea-pigs ; of those that survived 
the immediate effects of the inoculation about one-third succumbed 
to rabies. From the results of such experiments REMLINGER con- 
cluded that the rabic virus differed fundamentally from the bacteria 
and protozoa and would thus seem to occupy a place intermediate 
between the micro-organisms and the diastases. The virus was 
held to be in the nature of a contagium fluidum, a term originally 
invoked by Be1yERtNK to include filterable viruses of the kind originally 
studied by him in the case of the so-called “mosaic” disease of 
tobacco. [See this Bulletin, 1918. Vol. 6. No. 3. pp. 181-184.] 
Murillo and Fanands consider that REMLINGER’s hypothesis is open 
to grave criticism inasmuch as in his experiments not sufficient account 
is taken of the possibility of small particles of the nerve material 
becoming distributed in the fluid. This possibility has to be regarded 
seriously, for REMLINGER merely used ordinary grey filter paper for 
filtering the fluid before inoculation; moreover, if the virus were 
in the nature of a soluble product such as the diastases the fact that a 
considerable number of the guinea-pigs survived while some died 
becomes inexplicable. The authors thus in this paper describe two 
series of experiments in which the work done in this connection by 
REMLINGER was repeated, care being taken, however, to eliminate 
the possibility of small particles of disintegrated brain material being 
present in the fluid used for inoculating the susceptible guinea-pigs. 
This was accomplished by using for filtering the glycerine in which 
the rabic brains had been suspended a Soxhlet filter, such as is used by 
chemists in the estimation of fat. The results in both series of experi- 
ments were entirely negative, none of the guinea-pigs that survived 
the immediate effects of the inoculation subsequently showing any 
sign of rabies. In the second series the loss of weight suffered by the 
brains after immersion in glycerine was estimated. It was found that 
25 grammes of brain material became reduced to 10 grammes in weight 


after ten days. 


Curson (H. H.). Rinderpest in the New Langenberg Province of 
German East Africa during 1917-1918.—J/. Comp. Path. & Ther. 
1919. Sept. Vol. 32. No. 3. pp. 197-210. 


In this article Curson gives some interesting details with regard 
to the outbreak of rinderpest which occurred recently in the New 
Langenberg Province of “German” East Africa and caused 
a good deal of apprehension, inasmuch as there was considerable 
risk of its spreading southwards across the Tanganyika-Nyasa gap 
through Nyasaland and Northern Rhodesia into South Africa. A 
special Commission was appointed by the Union of South Africa 
Government to deal with this outbreak. the reports of which have been 
referred to already in this Bulletin [1918, Vol. 6, No. 2, pp. 115-1I8 
and 1919, Vol. 7, No. 2, pp. 90-93]. 

It is rather a curious fact that the New Langenberg natives, 
Wankonde, had no special name for this disease. They called it 
“imbungu,” which is a Swahili word meaning “ a contagious disease. 
It does not appear that the German authorities themselves definitely 
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recognised until 1912 which districts were infected in South East 
Africa with rinderpest, when they immediately took steps to 
erect two laboratories for the manufacture of serum. [In this 
connection see reference to reports by Ostertac, this Bulletin, 
1917, Vol. 5, No. 2, pp. 122-127.] After the epizootic of the 
nineties, which is supposed to have originated in Italian 
Somaliland, had swept through the Tanganyika-Nyasa gap to 
Rhodesia and South Africa it would appear that the clisease 
died out entirely south of the Dar-es-Salaam-Tanganyika Railway, 
but that north of this line there were several areas where enzootic 
rinderpest remained. The first case south of the Central Railway 
occurred during November 1914 in the Iringa Province, 30 miles 
north of the Boma of that name. This outbreak, however, was 
stamped out very speedily by the use of “serum alone” and the 
adoption of other preventive measures, such as the vigilant patrolling 
of the area by Askaris. The nearest enzootic areas were in the Tabora 
and Mpapua Provinces, and it would seem that this last invasion, 
that of the New Langenberg Province, originated from either or both 
these areas. 

In January 1917 rinderpest again broke out south of of the railway 
at Iringa, the infection having been brought south by supply cattle 
collected by the Military from north of the railway, including the 
tinderpest enzootic areas. Only a portion of these cattle had been 
immunised with serum. It was apparéntly the rule for military 
supply cattle to receive serum before they were sent on a long trek, 
but in many cases this procedure could not be enforced. Infection 
was probably carried from Iringa southwards to Njombe on the 
British lines of communication by some military transport cattle that 
left Iringa on the 12th January 1917. Four months previously two 
German columns under Wahle and Wintgens had been driven from 
Tabora by the advancing Belgians. Wahle had retreated east along 
the railway and later south towards Iringa, arriving there about 
the same time as Wintgens, who had retreated south from Tabora. 
The Germans managed to cross and join the main German Force in 
the Mahenge Province. It is quite likely that Wahle’s Force, which 
had been in the rinderpest area, had brought infected cattle with them, 
for from the 10th January 1917 onwards the British Force under 
Northey were losing cattle in the Njombe area from what is thought 
to have been rinderpest. By March rinderpest had a thorough hold 
on the herds in the Njombe area, and it seems feasible to suppose 
that the infection had already existed there some considerable time. 
_ The most important occurrence in regard to the dissemination of 
infection took place later when Wintgens, who had joined the main 
German Force again, managed to break through the British lines, 
this time making north-west. On the 22nd February 1917 he arrived 
at Tandala, in the New Langenberg Province, where infected supply 
cattle had arrived from Njombe. Many supply cattle were looted 
by him in this neighbourhood. As the British were in hot pursuit 
he made north to Ussanga, where it is reported only 600 head of cattle 
temained out of 3,000 by the end of June. Centres of infection were 
also caused at Ruiwa in Usafua and at Malema’s in the Usongwe 
district. These last outbreaks showed a tendency to die out, and when 
the Members of the Rinderpest Commission came on the scene in 




















hit 
fl 
uy 
as. OU 
We 
| t 
HI 
VE 
iS 
ied 
iki f 
iM 
5 
i 
ie 
ft 
it 
| 
y 
i 
a 
j 
i 
j | 
| 
| 
\ 
i 
a | 
i| 
i} 
q 
1 
a | 
a. 
{ q 
if 
f 
{ 
Aig 
} 4 
if 
aa 
if 
i@ 
ae ! 
10 
if 
j 
f 





f 
: 
H 








246 Diseases due to Filterable Viruses. [Dec. 30, 1919, 


May 1917 they soon stamped out the last traces of the disease. The 
outbreak at Tandala among supply cattle also showed no tendency 
to spread, for in the following August, when in that area, no evidence 
could be found that the disease had spread from the supply camp to 
the native villages. Wintgens, therefore, by taking rinderpest to 
Ussanga, whence it was conveyed to the heavily stocked cattle country 
of New Langenberg, west of the Livingstone Mountains, was responsible 
for the danger which threatened Nyassaland and Rhodesia for eighteen 
months, and which lead to the despatch of the Rinderpest Commission 
from the Union in April 1917. 

This epizootic of rinderpest, which entered Ukonde in April 1917, 
was fought for over a year, and the campaign finally terminated in 
December 1918, after the cattle in the Kassanga or Bismarksburg 
Province had been immunised, and the disease had actually been 
introduced into North-Eastern Rhodesia by Von Lettow in his retreat 
towards the west. 

The author then adds some interesting details as to the geographical 
distribution of the disease, the susceptibility of cattle, the cause of 
disease, period of incubation, course and symptoms, and post mortem 
appearances. This account, however, contains very little that is new. 
In the outbreak under consideration the disease was generally of a 
mild character, although sometimes, e.g., in Njombe at the beginning 
of 1917, and in the Mwaya area in the beginning of 1918, the symptoms 
resembled those seen in the much more virulent outbreak that occurred 
in the country in 1897, and spread was more rapid. There are districts 
in “ German” East Africa (Ruanda and Urundi) where the cattle are 
said to be as susceptible as English stock. In Uganda, where the 
cattle escaped the previous outbreak, they are said to be highly 
susceptible. There is no evidence to prove that game, even buffalo, 
which are numerous in the New Langenberg area, contracted the 
disease, and in no case did sheep or goats become infected. 

With regard to the period of incubation, virus animals eighteen 
months to three years old injected subcutaneously with 1 ¢.c. of virus 
showed the first rise of temperature some time between the 60th and 
120th hour afterwards. In one out of twenty-two virus animals the 
primary rise did not take place until the 144th hour. The period 
of latency is lessened by increasing the amount of virus injected and 
by inoculating the virus intrajugularly ; e.g., by giving 100 c.c. virus 
subcutaneously, a rise of temperature can generally be expected in 
sixty hours. When serum was injected prior to the inoculation of 
the virus the result was very much the same. However, when serum 
and virus were given simultaneously the latency was protracted, 
ranging in a series of cases under observation from 5 to 13 days, 
average 7°55 days. Exceptionally in natural cases there was no 
reaction until the fifth day ; more often there was a rise on the seventh 
day, but sometimes it did not occur until the ninth day. The condition 
of the animals seemed to play some part in their resistance towards 
the disease. 

In describing the course and symptoms of the disease, the author 
states that in some cases brain symptoms were observed, the animal 
becoming violent, staring blindly around, and even bellowing. The 
buccal ulcers appeared to heal with great rapidity. The skin lesions 
stated to occur sometimes in the disease were observed by the author 
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in one outbreak ; there were ulcers all over the body from the nose 
to the limbs, some already healing and showing scabs; around these 
the hair had been shed; in some areas behind the shoulder and in 
front of the thigh fissures exuding blood were seen, while in other 
areas the skin became parchment-like and fell off. 

Before proceeding with the immunisation of cattle, it appeared 
necessary to employ considerable tact in dealing with the natives. 
It was advisable to work through the Political Officer, who called a 
meeting of the chiefs and explained to them what steps it was proposed 
to take, prestige being a matter of considerable importance in the 
minds of the Central African natives. No chief was to send his cattle 
to an Inoculation Station until summoned by the Veterinary Officers, 
and before operations commenced reliable guards were stationed at 
the borders of the area to be immunised, and a “ crush” was built. 

Dealing with the prevention of the disease in the scene of an 
outbreak, the author states that the employment of the “ serum 
alone” method is unquestionably preferable to slaughter. If the 
latter procedure were adopted the natives would flee with their 
stock from the focus of infection to escape slaughter of their cattle, 
and, moreover, in the scene of an outbreak it 1s difficult to define 
the exact limits to which the outbreak has spread. Instances are 
furnished in which the employment of the “serum alone” method 
was rewarded with undoubted success. 

About 100,000 head of cattle were immunised actively, that is, 
with serum and virus simultaneously. Of these, almost three-quarters, 
belonged to the Wankonde tribe occupying the fertile country imme- 
diately north of Lake Nyassa. The results are stated to have 
exceeded all expectations, especially during 1917 when the mortality 
did not exceed 1 per cent. The method adopted was as follows :— 
Cattle were collected in a kraal leading to the “ crush,” and ou being 
driven through they were first branded. This had the effect of driving 
them onwards to the far end, where they were secured, and where 
theinoculators were standing. They were then injected simultaneously 
on one side with serum and on the other with virus. The minimum 
number of natives required to assist at the “crush” was fifteen. 
The author records that at Mbosi a native giving virus and he himself 
giving serum one day inoculated 1,500 head. The dose of virus 
usually given was 1 ¢.c. subcutaneously, a convenient syringe being 
a 10 ¢.c. one. Calves were always inoculated after being thrown, 
as this was easier than passing them through the “crush.” For 
large Wankonde cattle, weighing 800 lbs. and over, the dose of serum 
given in the “mixed method” at Rutenganio was 30 cc.; for 
smaller cattle, weighing 600 lbs., 20-25 cc.; for yearlings, 10 ce. ; 
and, for calves, 5 ec. At Mbosi, where the cattle are comparatively 
lighter, and weighed on the average 600 lbs., it was seldom that over 
20 c.c. were given, A convenient syringe was one holding 50 c.c. 

Experiments showed that as soon as the natives had had their 
herds inoculated the most advisable course was to allow them to 
take them back to their homes. At Rutenganio and Mbosi Govern- 
ment herds were immunised, and afterwards kept concentrated, 
with the result that the mortality was as high as 10 to 20 per cent., 
Whereas it was rare, at any rate at the former station, for 3 per cent. 
of the native cattle to die. It is a mistake, it is stated, to change 
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the habits of cattle when a severe febrile reaction is expected, as it 
is likely to have an effect on their temperaments and powers of 
resistance. It was not always possible to enforce total burial or 
destruction, owing to shortage of food among the natives. They 
were usually allowed to retain the limbs which were cooked in the 
presence of an askari. The remaining portion was deeply buried, 
and some offensive material—such as hycol or slaked carbide— 
was first thrown on it to prevent the owner from exhuming the 
carcase for consumption. 

Some observations concerning the curative treatment of rinderpest 
by serum inoculation led to negative results. The injection of 
normal saline solution, however, in doses of 100 to 200 ce. did appear to 
contribute appreciably towards recovery. One experiment made in 
order to test the efficacy of the serum was carried out by mixing 
im vuro 10 cc. of virus blood and 100 cc. serum, the mixture being 
injected immediately afterwards into five cattle. The first rise of 
temperature occurred five to thirteen days after inoculation and all 
the animals survived. 

The virus employed in the inoculations consisted of the defibrinated 
or citrated blood of an animal varying in age from eighteen 
months to three years and showing a thermal reaction four or five 
days after infection with rinderpest blood ; a microscopic examination, 
it is stated, should be made of the blood and due regard taken of 
circumstances. In the New Langenberg area there were in existence 
fast Coast fever, gall-sickness and red-water, and in the case of one 
animai trypanosomes were discovered in the blood. In May 1918, 
however the supply of Giemsa stain became exhausted, and the 
Commission was obliged to use virus without preliminary microscopic 
examination. 

Very little difficulty was experienced in the diagnosis of rinderpest 
in the New Langenberg area. At the end of 1918 cattle were reported 
to be showing symptoms and dying of what was apparently rinderpest 
in a village in the New Langenberg district. Upon investigation 
however, this turned out to be bovine coccidiosis. A disease known 
as malignant catarrhal fever also exists in ‘“‘ German”: East Africa, 
but no evidence of it was seen in New Langenberg. It appears 
probable that many cases of this affection are in reality coccidiosis. 
On three occasions, at the end of the dry season, an ulcerous stoma- 
titis of cattle was met with both in calves and adults while being fed 
on “safari” (a coarse herb seen at the end of the dry season); in 
these instances several animals were affected, and twice the condition 
of the suspects was poor. At least 5 per cent. of Wankonde cattle 
are affected with a dermatitis called “ saria” by the natives, the 
lesions being of a chronic nature and causing no loss of condition; 
the lesion consists of an exudation of serum causing the matting 
of several hairs together ; in time the hairs are shed and the skin 
becomes thickened. 

As complications following upon the inoculation, the author 
mentions East Coast Fever, called “ matussi” by the natives, red- 
water, gall-sickness, abortion, and pleurisy. East’ Coast fever 18 
said to be enzootic in the country north of Lake Nyassa and all 
‘attle appear to contract the disease as calves, the chief symptoms 
manifested being enlargement of the subparotid lymph glands. The 
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mortality varies from 2 to 5 per cent. in the high veldt (4,000 to 
5.000 ft.) to at least 25 per cent. along the lake shore, and most calves 
die at the end of the wet season, April and May, probably owing 
chiefly to weakened constitutions after the severe weather. 

As some 10,000 cattle had been inoculated along the lake shore 
between January and March, the Political Administration regarded 
the heavy calf mortality that subsequently occurred (one chief, 
Korosso, lost 250 calves out of 1,000) as being due to the rinderpest 
inoculation, but the natives themselves knew and said that “‘ matussi ”’ 
was the cause. Examination of spleen smears from some virus 
animals that had died of rinderpest showed Koch’s bodies. It would 
be difficult to say whether the mortality was due to a re-infection 
or to breakdown in East Coast fever immunity. However, as the 
percentage mortality was so low the East Coast fever infection could 
not have been a very severe one. 

Immunity—Experience showed that the inoculation of serum was 
valuable in stamping out small centres of infection, that is to say 
in conferring immunity against natural infection; but as a curative 
agent and preventive when the virus was inoculated artificially it 
seemed to possess comparatively little value. Cases were recorded 
in which rinderpest was stated to have developed in cattle within 
a week to 10 days after inoculation, but in these cases the disease 
had been contracted before the serum was administered. 

The immunity conferred by the simultaneous method was proved 
on two occasions on testing to be satisfactory after eight months 
and one year, respectively. 

With reference to possible immunity conveyed from a cow to its 
ofispring, five observations seemed to indicate that this was exceedingly 
slight. [See in this connection, Crovert, this Bulletin, 1919, Vol. 7, 
No. 2, pp. 95-96.] Five calves were obtained that had been born from 
four to eight months previously from mothers inoculated at an anterior 
date by the simultaneous method. Upon inoculation with 1 ce. 
of virus alone all these calves showed thermal reactions and clinical 
symptoms; in the case of one calf, born seven months previously, 
this resulted in death. 

At the end of the paper, the instructions issued with the serum 
prepared at the Veterinary Pathological Laboratory, Nairobi, are 
printed. 


CORRECTION. 


Mr. Stanton Younasera, Chief Veterinarian, Philippine Bureau of 
Agriculture, writes that, by an error of proof-reading, a mistake was 
made in his article entitled “ Resumé of the Work of the Veterinary 
Division for the year 1917 ” as published in the Philippine Agricultural 
Review, Vol. 11, No. 2, Second quarter, 1918. Paragraph 5, page 90 
of this article should have read : 


* Recommendations.—Immunization properly applied is the surest 
method for the control of rinderpest, and with judicious extension will 
be one of the prime factors in the eradication of this disease. Care must 
be taken, however, not to lead the public to believe that it will accomplish the 
miracle of bringing about the eradication of rinderpest in a short time and 
Without the necessity of observing the fundamental principles of sanitation 
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and hygiene. All the measures at our disposal must be properly and 
carefully applied in order to keep the disease well under control and thys 
give hope of ultimate success in its eradication.” 

The words here italicised were inadvertently omitted, thus giving an 
entirely opposite turn to the sense. 

As the paragraph, in its original form, was quoted in this Bu/letin, 
Vol. 7, No. 1, p. 51, lines 8-12, it should be amended there also. 





Upton (H. V.). [Vaioloide 0 Vaiolo aviavio nei polli.] [Fowl Pox.|— 
Province of British Columbia Dept. of Agric. Agric. Bull. \9\8. 
[Summarised in Olinica Vet. 1918. July. Vol. 41. No. 14, 
pp. 396-397.] 


“Fowl pox is usually accompanied by other diseases such as bacteria] 
diphtheria and canker [canero]. It is nearly always limited to the 
epidermis of the head and it seldom spreads from this region. 

‘Symptoms. ‘These are manifested in two forms (1) fowl pox or 
epithelioma contagiosa, in which eruptions and ulcers are produced on 
the head, mostly on those parts devoid of feathers ; (2) in the form of 
small diphtheritic patches in the mouth, on the tongue, and on the 
oesophagus ; if the disease is not arrested the fowl becomes unable to 
eat or breathe. The ulceration spreads to the side of the face and may 
reach the eyes and cause blindness. The two forms may affect simul- 
taneously the same subject. 

Prevention. This consists in cleansing and disinfecting the fowls, 
fowl houses and runs ; isolation ; burning of animals dead of the disease ; 
keeping pigeons and other birds away from the ground during the outbreak, 
ete. A very good internal antiseptic for placing in the drinking water 
is prepared as follows :—Shake together thoroughly 6 grammes oil of 
sassafras in a litre of water and add slowly to the liquid 3 grammes of 
sulphuric acid. A spoonful of this preparation should be added to 4 litres 
of drinking water. 

‘* Treatment. Keep the fowls under cover during the winter and 
spread quicklime on the ground. Renew the litter in the poultry run 
after having burned the soiled litter and washed the floor with a strong 
solution of carbolic acid. The Section of Aviculture of the Department 
of Agriculture of British Columbia, Canada, has carried out a series of 
experiments upon the curative and preventive treatment of the disease 
by means of vaccination. The author vaccinated about 3,000 fowls 
from five weeks to three years old. In each series of experiments some 
fowls were left untreated as controls, and of these 40 per cent. died, 
Some lots were vaccinated with vaccine obtained from crust alone ; others 
were vaccinated with crust and caseous exudate attenuated separately, 
then mixed or triturated together, and afterwards attenuated. The best 
results were obtained with vaccine made from crusts and exudate, 
triturated together prior to attenuation. In the case of chicks from 
5 to 8 weeks old (the greater number of which showed rather acute signs 
of the disease) good results were obtained by vaccinating twice with 
*5 c.c, of vaccine with an interval of three or four days. In some very. 
severe cases which were considered to be very far advanced complete 
recovery was obtained after injection with 2 c.c. of vaccine. In all, three 
birds only died, due to emaciation. The production of eggs was not 
affected. The crusts and exudates should be excised by means of a pair 
of sterile scissors and their surface sterilised with tincture of iodine. 

“The vaccine is prepared as follows: °5 gramme of crust and exudate 
is triturated in a mortar with a little normal saline solution, of which 
100 ¢.c. is prepared ; it is then poured into a small flask which is closed 

and plaved in a water bath at 55° C. for an hour. The mixture is then 
filtered into a sterile flask and the remainder of the saline solution is used 
for washing the filter. It is essential that vaccination should take place 
as soon as possible after the preparation of the vaccine, otherwise it becomes 
changed and the results are poor or nil.” 
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MrowKa. Die normale Milz des Pferdes und ihre pathologischen 
Veranderungen bei chronischer, infektiéser Anamie. [The 
Normal Spleen of the Horse and its Pathological Changes in 
Chronic Infectious Anaemia.|—Ztschr. f. Veterindérk. 1919. 
Feb. [Summarised in Berliner Tier. Woch. 1919. Apr. 3. 
Vol. 35. No. 14. p. 114.] 


The normal spleen of the horse shows under the microscope a 
quantity of pigment, which lies intracellularly and assumes many 
varied forms. Besides amorphous masses one finds irregularly- 
shaped flakes and granules of about the size and form of the red 
blood corpuscles, for the most part gathered together in masses. 
The pigment stains black with ammonium sulphide. The pulp 
around these masses is composed of red blood corpuscles and, in 
addition, to the greatest extent, of large nucleated bodies with no 
visible cytoplasm. The nuclear substance of these cells is vacuolated 
and has the form of a network enclosing one or more chromatin 
bodies and sometimes also pigment granules. Other types of cells 
found are large and small lymphocytes and transition forms, 
neutrophile, polynuclear and also eosinophile leucocytes, blood 
platelets, and cells with a coarse basophilic nucleus. The spleen 
follicle, thus composed of a pulp rich in pigment and red blood 
corpuscles, gives a sharply circumscribed appearance at its margin. 

In comparison with the normal spleen that of a horse affected 
with anaemia contrasts markedly on account of its poverty in 
pigment. In the tissue where this is decreased in quantity the 
colour of the pulp changes from brown and approaches a raspberry 
tint. Besides the decrease in pigment there is also observable 
simultaneously hyperplasia of the lymphatic tissue and eosinophilia. 


Foor (Nathan Chandler). Rocky Mountain Spotted Fever in the 
Domestic Rabbit.—.J]. Med. Res. 1919. Mch. Vol. 39. [New 
Series Vol. 34.] No. 4. pp. 495-505. With 1 plate comprising 
3 figs. 


In 1909 Gomez (L.) described experiments with Rocky Mountain 
spotted fever on the domestic rabbit, and since that date nothing 
has been recorded on the subject, although it is one of great importance 
in view of the fact that the wild rabbit and hare may be carriers of the 
disease in infected districts. The lack of investigation in this connec- 
tion is largely due to the fact that Rickerrs (H.T.), who collaborated 
with Gomez, denied the susceptibility of the rabbit to the virus unless 
it had been submitted to a process of exaltation by passage through a 
considerable number of guinea-pigs ; he claimed to have been unable 
to infect rabbits with virus from human cases. Strives (C. W.) (1905) 
also inoculated five rabbits with blood from human cases with negative 
results, during an attempt to repeat the experiments of WiLson and 
CHOWNING ; these last-named authors had also claimed to have dis- 
covered a piroplasm in the blood of rabbits so treated. Sriues failed 
to find such an organism and also stated that it was impossible to 
transmit the disease to the rabbit. Ricker (1912) stated that the 
disease was transmissible to the rabbit but in a milder and far less 
serious form than in guinea-pigs ; besides congestion of the scrotum 
no marked anatomical changes were recorded. In view of these 
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differences of opinion and inasmuch as PARKER, who is at present 
working in Montana on the disease from an entomological aspect, has 
recently suspected that the rabbit may occasionally act as a carrier, 
Foot, in 1917, repeated Gomrz’s experiments and carried out a number 
of original investigations. 

In this paper the susceptibility of the rabbit to the bite of infected 
ticks, its susceptibility to virus transmitted by intraperitoneal injections 
of blood from infected guinea-pigs and other infected rabbits, the 
question of immunity, and the pathology of the disease in the rabbit 
are discussed. Very briefly the author summarises this work as 
follows :— 


“1. The domestic rabbit is susceptible to infection with Rocky 
Mountain spotted fever, (a) by the bites of infected ticks (Dermacentor 
Venustus); (b) by intraperitoneal injection of infectious blood from 
guinea-pigs to other rabbits. 

‘2. This susceptibility is less marked and more variable than in the 
case of the guinea-pig. 

‘3. The lesions produced are essentially the same as those found in 
the case of the guinea-pig, monkey or man. 

“4. The presence of the small diplococcoid organism described by 
a in connection with this disease, can be demonstrated in infected 
rabbits. 

“5. Immunity is not transmitted from parents to offspring in this 
species,” 


MISCELLANEOUS. 


CLELAND (J. Burton). The Conveyance of the Virus of a Human Acute 
Infective Polio-encephalo-myelitis occurring in Australia to Monkeys, 
Sheep, a Calf, and a Foal.—Proc. Roy. Soc. Med. 1919. Aug. 
Vol. 12. No. 9. pp. 33-42. 


“Summary. (1) Over 130 cases of a form of polio-encephalo-myelitis 
occurred in man in the western parts of New South Wales in the late 
summer and autumn of 1917 and 1918; 70 per cent. of the cases were 
fatal ; the outstanding features were coma and convulsions. Histological 
examination showed intense congestion of the brain, perivenous cellular 
infiltration round the veins of the brain, the spinal cord and meninges, 
small cellular accumulations in the grey matter, especially that of the 
pons, medulla and cornua of the spinal cord, and occasionally degeneration 
of nerve cells. The perivenous sheaths occurred not only in the grey 
matter but also in the white. They were frequently not uniformly 
distributed. 

(2) The disease. was unaccompanied by any undue prevalence of 
ordinary acute poliomyelitis (infantile paralysis). 

(3) The disease was limited remarkably by climatic conditions being 
confined almost entirely to the dry western part of the State. The mil 
and muggy coastal district and the cool highlands were with one exception 
—in Sydney—exempt from definite acute fatal indigenous cases. Further, 
with one exception, the Sydney case mentioned above, which occurred 
in September (spring), all the recognised cases occurred in the late summer 
and autump. 

‘“« (4) he disease has been conveyed from three human cases to monkeys 
(Macacus rhesus) by intracerebral inoculations of emulsions of the brain 
and spinal cord. From one of these monkeys a series of monkeys has 
been successfully inoculated, and from these monkeys the disease has been 
conveyed, directly or indirectly, to thirteen sheep, a calf and a horse. 
The disease in the monkey is characterized more particularly by exaggerated 
muscular movements and intense incoordination, Paresis and paralysis 
occur but are not recognisable in all animals and are usually over- 
shadowed by the exaggerated muscular incoordination, The histological 
features in the monkey are similar to those in man. 
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(5) The disease has been conveyed from a monkey to sheep, and 
from sheep to sheep, and from sheep twice back again to the monkey, 
and from one of these monkeys to a series of further monkeys. 

“(§) All sheep similarly inoculated intracerebrally with the same 
material at the same time did not develop the disease. Some of such 
animals have been proved to be immune as shown by repeated inoculations 
of material known to be virulent. Other sheep have shown slight symp- 
toms suggestive of encephalitis and have recovered. The disease in the 
sheep, a calf and a horse is characterized frequently by convulsions, 
Coma occurred in the horse and unconsciousness has been noted in the 
sheep. The histological lesions in the sheep, the calf and the horse are 
similar to those found in man and the monkey, with the exception that 
frequently in the sheep the perivenous cellular sheaths are extraordinarily 
marked, 

“(Conelusion. The disease in question is a polio-encephalo- myelitis 
characterized by perivenous cellular sheaths and small cellular islands. 
Itis conveyable to the monkey (Macacus rhesus), sheep, calf and horse, 
The clinical disease in man, the absence of accompanying cases of ordinary 
acute polio-myelitis, the conveyance of the disease to the sheep, a calf 
and a horse, and the clinical symptoms manifested by these animals, 
as well as by the monkey, suggest that the disease in question is an entity 
distinet from ordinary acute polio-myelitis (infantile paralysis).”’ 


CamppetL (A. W.) & CreLanp (J. Burton). Cage Paralysis in 
Monkeys.—J/. Comp. Path. and Therap. 1919. June. Vol. 32. 
No. 2. pp. 95-104. With 3 text-figs. 


Cage paralysis in monkeys appears to be a disease of wide distri- 
bution and it is said to occur in Zoological Gardens throughout the 
world. From time to time sufferers are found in the Zoological 
Gardens in Sydney, New South Wales, and victims were placed at 
the disposal of the authors for both clinical and post-mortem examina- 
tion by the Director of these Gardens. 

The first cases were observed at a time when a mild epidemic of 
infantile paralysis (acute poliomyelitis) was attacking the children of 
Sydney and the authors set out with the object of ascertaining whether 
there was any relation between these two diseases. In this respect 
their examination proved negative ; gross changes were found in the 
nervous system, but they were not those of acute poliomyelitis. 
There appear to be no records of previous investigations of any kind 
bearing on this disease. 

The disease is manifested by the somewhat rapid supervention in 
a previously weak animal of a very decided ataxic paresis, specially 
aflecting the hind limbs, which, while fatal in some cases, in others 
is followed by slow, more or less complete recovery. It is noteworthy 
that the affection may arise not only in monkeys closely confined in 
cages, but also in those which are given ample freedom. In a severe 
case there is inability to arise from the squatting posture, and in 
attempts at progression the hind limbs are dragged along the ground. 
At the same time there may be unmistakable paresis and incoordination 
of the fore limbs, to be seen in the acts of picking up, handling, and 
conveying food to the mouth. Probably the trunk muscles are also 
aflected but of this it is difficult to judge. Sensibility, apparently, 
is not grossly disturbed. If an animal so affected survives, the limb 
Weakness gradually passes off until standing is possible, but for months 
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afterwards the existence of paresis may be manifested by the swaying 
movements of the back portion of the trunk during quadrupedal 
progression. From the authors’ examination it appears in fact 
doubtful if once an animal is affected it can ever fully recover its former 
activity. 

A memorandum by the Director [Le Sovir (A. 8.)] describing the 
condition as it had occurred in the Zoological Gardens, Sydney, since 
1896 is inserted. The authors were enabled to perform a detailed 
study on two green monkeys (Cercopithecus callitrichus, Is. (eofir.), 
one bonnet monkey (Macacus sinicus), and one pig-tailed monkey 
(Macacus nemestrinus, L.). The spinal cords of these animals were 
submitted to a careful microscopic examination, after natural death in 
three cases, and after slaughter and during apparent recovery following 
upon an acute attack in the remaining case. The authors then discuss 
the pathogenesis of the condition and conclude with the following 
summary : 

“Cage paralysis is a disease of monkeys manifested by general loss of 
health and ataxic paresis of limbs, especially the hinder, lasting for several 
months, with remissions and terminating in recovery or death. 

“ Tn the spinal cords of four monkeys we have found pronounced changes 
of the nature of asystemic subacute parenchymatous degeneration or 
myelitis, affecting the posterior columns (apart from the root zones), and 
the margin of the lateral columns, especially in the thoracic segment. 

« Anatomically and histologically, the changes seem to be allied to 
those arising in human beings in a number of supposed haemic intoxications 
(anaemia, pellagra, etc.),-and we suggest that they are due to a toxi- 
infection of unknown kind, which enters the cord by way of the blood 
stream.” 


D1 Domizio (Giovanni). Una enzoozia di malattia di Borna nei muli, 
Contributo alla conoscenza della malattia di Borna, [An Out- 
break of Borna Disease in Mules.}—Clinica Vet. 1919. Aug. 
15-31. Vol. 42. Nos. 15-16. pp. 445-480. With 4 figs. 


In this paper the author describes an outbreak of disease which 
existed for about two years (1915-1917), among the mules of a certain 
mounted unit of the Italian Army in a restricted locality on the 
Col di Lana (Dolomite Alps). This outbreak he identified as one 
of Borna disease. During the outbreak the author made a study of 
the clinical course and pathology of the disease. Borna disease, it 
is stated, may affect not only horses but also mules and donkeys, 
In the case of the mule there occurs, besides the acute form, a sub-acute 
form of comparatively long duration (20-40 days) with marked spinal 
symptoms, the latter being more marked than in the case of the horse. 
The period of incubation appears to be comparatively long, 30 days 
at least. Th disease is not in the nature of an intoxication due to 
eating certain kinds of a but an infectious disease caused by 4 
virus, which remains strictly confined to certain localities. From 
the author’s observations he concludes that neither the diplostrepto- 
coccus incriminated by JouneE (1896, 1897, 1900), OstrERTAG (1900), 
and Sréur (1910), nor any other organisms demonstrable by ordinary 
methods can be held to be the causal agents in the disease. His views 
are thus in agreement with those of Joust (1909-1913), and he believes 
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that the disease is in all probability set up by a filterable virus. The 
morbid changes in the disease are not those of a meningitis but 
essentially of an encephalitis and myelitis with lymphocyte infiltration ; 
this again corroborates the results of Jozst’s experiments. However, 
the few histological investigations made by Di Domizio in the Col de 
Lana outbreak lent no confirmation to the views put forward by 
Jorsr regarding the so-called intranuclear bodies described by him 
in the ganglion cells and held to be chlamydozoa and the causal agents 
of the disease. 

Borna disease is stated to be a distinct morbid entity and should 
not be confused with other kinds of meningitis or meningo-encephalitis. 
In the present state of our knowledge histological examination of 
various parts of the brain, in order to place in evidence the characteristic 
infiltrations and their seats, is of great importance for making a certain 
diagnosis of the disease. 


Kraus (R.), Fiscuer (G.), & Kantor (L.). Sobre la etiologia de la 
epidemia reinante entre los equinos (Meningo-encefalitis enzootica. 
Enfermedad de Borna) Nota Preliminar. [The Etiology of the 
Epizootic Prevailing among Equines (Meningo-encephalitis Enzoo- 
tica or Borna’s Disease). Preliminary Note.|—Rev. Inst. Bacterio- 
logica, Buenos Aires, 1919. Mar. Vol. 2. No.1. pp. 114-117. 
plates. 


During 1918 outbreaks of disease occurred among equines in various 
parts of the Argentine Republic and caused a considerable number of 
victims. Investigations were carried out by Houssay (B. A.) in order 
to ascertain whether maize in deteriorated condition could have 
set up an intoxication in these animals, as many workers had thought, 
The results of all his experiments were negative. In the spring of 
this year an epizootic of the same disease was observed among horses, 
especially in the Provinces of Santa Fé and Buenos Aires, and it was 
again stated that the cause of the disease was to be found in the food 
material. Studies were then made on the etiology of the disease. 

The clinical course, with especially the cerebral symptoms, and the 
negative results on post-mortem examination as regards the internal 
organs led the authors to suspect that they were not dealing with a 
forage intoxication but probably with an infectious disease, the causal 
agent of which was localised principally in the central nervous system. 
Except in the case of one brain, the brains of all horses with typical 
symptoms were used for experiment immediately or a few hours after 
slaughter of the animals. Macroscopic examination of the brains 
revealed nothing in particular. 

Emulsions were prepared from various parts of the brains in normal 
saline solution and injected intra-cranially into rabbits and guinea- 
pigs. The five brains thus used proved infective, causing death 
generally in the rabbits within 24 hours. The symptoms observed 
in the rabbits presented a close resemblance to those of experimental 
rabies, with tremors of the head, and death following upon paralysis, 
The brain of the rabbits showed no macroscopic lesions, and it was 
infective by intra-cranial inoculation in the same manner as the 
original material from the horse. In this way it was possible to carry 
the disease on from rabbit to rabbit. Control rabbits, on the other 
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hand, inoculated intra-cranially with emulsions from freshly procured 
and healthy brains from 10 horses did not show any symptom. 

A Gram-negative diplococcus was cultivated from all the rabbits 
injected with the infective material. Morphologically it resembled 
the intra-cellular meningococcus of WEICHSELBAUM, but it was even 
smaller in size. Colonies on agar were transparent, rounded, and about 
as large as pins’ heads; examined microscopically, they appeared 
rounded and finely granular. After injection intra-cerebrally into 
rabbits the organisms produced death within 24 hours, and were 
recoverable from the brain. Two healthy horses inoculated intra- 
cerebrally with cultures showed the disease subsequently in a typical 
form. These results coincide with the descriptions given by Joune 
(1897) and OsrertaG (1900), who discovered these organisms in the 
so-called “ Borna’”’ disease. 

The clinical symptoms, moreover, indicated that‘ the outbreak 
dealt with in the Argentine was one of the above disease. Joxst and 
DrcEn (1911) described in the brain of affected horses microscopic 
lesions which would make the disease a meningo-encephalitis. The 
lesions were localised principally in the white and grey matter in the 
brain and to a lesser extent in the meninges and spinal cord, 
They were characterised by cellular infiltrations in the walls of the 
capillary blood vessels and small veins resembling those known to 
occur in rabies and polio-myelitis. These infiltrations, however, 
could be encountered in the brain either in a diffuse form or in small 
restricted foci. According to Jozst a diagnosis can be based entirely 
upon the presence of these typical inflammatory lesions in the brain, 
He, however, attributed only a secondary importance to the intra- 
cellular inclusions found in the ganglia. 

Histological examination of the affected equines in Argentina gave 
results completely in accordance with the descriptions and iltustrations 
of Jorst and Degen. In the greater number of cases the meninges 
appeared normal except that the thinner parts especially showed 
inflammation with a round-celled infiltration. The cerebral vessels 
appeared hyperaemic and scattered perivascular haemorrhages were 
observed. The most important lesions were encountered in the walls 
of the cerebral vessels (veins, capillaries), in the form of more or less 
marked infiltrations. These infiltrations were observed, however, 
in the tissue mostly in a diffuse form, and not in large foci. These 
lesions thus correspond exactly with those described by Joxrst. 

Further investigations are being carried out in order to ascertain 
whether the diplococcus is the real cause of the infection or merely 
a secondary agent as in scarlatina and polio-myelitis and the causal 
agent of the nature of a filterable virus. 
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Know tes (R. H.). Observations on Recurrent Ophthalmia at the 
Veterinary Bacteriological Laboratory, B.E.F., Italy, and at 
the Central Veterinary Research Laboratory, Aldershot.—/!. 
Comp. Path. & Ther. 1919. Sept. Vol. 32. No. 3. pp. 192- 
196. With 3 tables. 


In this paper Knowles states that recurrent ophthalmia is a very 
prevalent disease on the Plains of Lombardy in Northern Italy, and 
more especially along the valley of the river Po, being well known in 
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these parts to veterinary practitioners and to agriculturists. The 
common name for the disease in Italy is “ Luna” meaning “ moon,” 
indicating that the same idea has existed there as in England, namely, 
that there was some connection between periodic attacks of the disease 
and the phases of the moon. While at work in these districts some 
investigations were carried out by the author in order to cultivate 
organisms which might be present in the interior of the eye in cases 
of the disease, and cultures were also made from the optic nerve 
in order to determine whether the so-called “‘ nerve”’ bacillus isolated 
by DALLING was an etiological factor in the disease [see this Bulletin, 
1919, Vol. 7, No. 1, pp. 26-29]. The results of a careful examination 
of the various parts of the eyes from two typical cases of the disease, 
one primary, and the other recurrent, are given, and these apparently 
led to quite negative results. 

The author further carried out at Aldershot a number of agglutina- 
tion tests on the blood serum from recovered and healthy horses upon 
emulsions of the “nerve” bacillus isolated by Da.utna in order 
to ascertain whether, as stated by that author, a specific reaction 
could be obtained. It was found (a) that an agglutinin for the 
“nerve” bacillus is present in the blood of almost all horses, acting 
in dilutions of 1 in 10 and sometimes in 1 in 20, but not in higher 
dilutions, (b) that the sera of horses in the acute stage or the quiescent 
state of ophthalmia did not contain agglutinin for the “ nerve” 
bacillus in excess of the amount present in sera from normal horses. 
It would thus appear that no specific agglutinin for the “ nerve” 
bacillus is produced in cases of recurrent ophthalmia, and it is further 
doubtful whether the ‘‘ nerve” bacillus plays any réle in the etiology 
of the disease. 


Meapows (D.). Nyetalopia or Night Blindness in Horses.—Vet. .J1, 
1919. Oct. Vol. 75. No. 10. pp. 140-141. 


In this short note the author, who was attached as Veterinary 
Officer to the East Persian Cordon, draws attention to a condition 
that does not appear to have been previously described in veterinary 
literature, although it is well-known in human medicine and believed 
to be due to exhaustion of the sensibility to light of the retina from 
prolonged exposure to sunlight or from want of nervous tone on 
account of debility or anaemia. It is of great military importance 
as Its presence in any considerable degree make animals useless for 
night operations. From a number of observations in different 
localities the author states that its incidence is inversely proportional 
to the amount of shade available. Some of the horses were so badly 
aflected that they had trouble in finding their way even on a bright 
moonlight night but none appeared to have any difficulty in seeing 
their way in ordinary daylight. All the horses belonging to one badly 
infected unit were in strong fit working condition and colour or age 
did not appear to make any difference. 

Camels are occasionally but more rarely affected, as the eye of the 
camel is provided with a much more efficient arrangement for pro- 


tecting the retina against the glare of sunlight than is the eye of 
equines, 
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*Mrapows (D.). Notes on an Ephemeral Fever of Indian Cattle 
resembling South African ‘‘ Three Days Sickness.”’-—J'e/. J], 
1919. Oct. Vol. 75. No. 10. pp. 138-140. 

In this short note Meadows describes a disease, which he pro- 
visionally calls “ vil,’ from one of its common vernacular names, 
among cattle in the North Western Frontier Province and in the 
Northern Punjab. The disease probably occurs all over North Western 
India and the adjoining countries and seems to be of quite common 
occurrence. Cases were seen at an altitude of nearly 6,000 ft. They 
were most frequent during or shortly after the rainy season (July- 
October). The facts that outbreaks occur at the same time in widely 
separated localities and that the disease is seasonal seem to indicate 
that the condition is insect-borne. The peasants consider that it is 
caused by eating certain caterpillars and pupae. The disease was only 
seen in cattle. ; 

The onset of the disease is sudden, and is shown by high fever—104° 
to 107° F. ; the fever and other symptoms are seen within a few hours 
in an animal that was previously in apparently quite normal health ; 
the temperature falls regularly to the normal before the fourth day, 
The body is stiff; some animals lie down obstinately and refuse to 
rise, while others stand with their backs arched and heads extended. 
Lameness is seen in one or more limbs and often moves from one limb 
to another in a very short time. The pulse and respiration are 
accelerated, there is loss of appetite, cessation of rumination, usually 
difficulty in swallowing, and generally constipation, but there may be 
diarrhoea at the commencement of the disease. All these symptoms 
disappear concurrently, recovery being usually complete by the fourth 
day. Asarule only asmall proportion—one-fifth or less—of the animals 
in a herd are attacked. No local symptoms or lesions such as swellings 
were observed. No post-mortem examinations were undertaken. 

Under normal conditions, with rest, shade, water, soft fodder, 
and an absence of extreme heat and cold, deaths are very rare. 
It is probable that most of the deaths that do occur are not due to 
the disease but to native treatment or to complications such as pneu- 
monia and enteritis. Nothing is known with regard to treatment 
and immunity. 

Further investigations of this disease, it is stated, would be of 
considerable scientific interest but of little economic importance, 
as the loss and inconvenience caused by it are slight. But, a better 
knowledge regarding it would enable one to differentiate it from other 
more serious diseases ; its symptoms somewhat resemble those seen 
at the commencement of cases of blackquarter, and the seasonal 
= of the disease is about the same. On account of the 

iarrhoea and high fever at its commencement it is often mistaken for 
rinderpest. 


Dopp (Sydney). Infestation of the Skin, ete., of Sheep by Grass 
Seeds—J/. Comp. Path. & Therap. 1919. June. Vol. 32. 
No. 2. pp. 90-95. ’ 
In this article Dodd describes a condition which is very prevalent 
during certain seasons in Australia, but is not peculiar to that country. 
*We much regret to learn since of the death of this oung investigator, 
after furnishing the above two maiden contributions, which promised well, 
to the literature. 
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Reference has recently been made to it as it occurs in Morocco by 
Vewv {see the following extract]. 

The incidence of the trouble in New South Wales varies very greatly 
in diflerent districts and often in the same district, and its intensity 
varies with the seasons, being especially common in good seasons 
when grass is plentiful and seeds freely. The season during which 
the trouble is most evident is late spring or summer when the grass 
seeds are ripening and before they have been shed. Other factors 
influence the prevalence of the condition,such as the absence or presence 
of the particular grasses responsible for the infestation, whether 
the country is lightly or heavily stocked, the burning of the grass at 
the proper time, and the management of the property. 

A considerable number of grasses were held responsible for the 
condition in the 51 districts investigated by the author. The local 
names for these grasses are, corkscrew, spear, barley silver no. 9 & 10, 
blue, foxtail, wire and forked grass. The corkscrew or spear grasses 
are all said to belong to the genus Stipa, the so-called wire grasses to 
the genus Aristida ; barley grass is generally Hordeum murinum, and 
silver grass, Festuca bromoides ; blue grass is generally applied to the 
genus Andropogon. The seeds of these species were held by a botanical 
expert to be capable of infesting sheep. 

Sheep of any age may suffer, but lambs and weaners more particularly. 
The Merino seems to be affected more than other breeds, and of the 
Merino, wrinkled sheep become much more heavily infested and suffer 
more than plain-bodied sheep. Cross breeds and English breeds 
which have clean faces and open wool do not suffer so greatly. It 


is suggested that young sheep become affected more frequently than . 


adults, inasmuch as they have not learned to avoid the long grass, 
and also their bodies are nearer the ground and skins more tender. 
Sheep heavily infested with seeds stand apart from the remainder 
of the flock, are disinclined to move about, and exhibit a peculiar 
stiff gait due to the thick mass of seeds embedded in the wool and to 
the pain produced by the sharp seeds piercing the skin between the 
digits and around the coronet. Ophthalmia often followed by blind- 
ness, particularly in animals with very woolly faces, is common. 
In badly infested animals the masses of seeds in the wool give the sheep 
a brown appearance ; the skin becomes hard and loses its pliability. 
The fleece feels rough on being handled and, on account of the pain 
set up by the piercing of the skin, the affected animals show more or 
less irritation of the body, biting and scratching at the affected place 
and rubbing against trees. A rough appearance of the wool is thus 
produced similar to that seen when the animal is infested with vermin. 
Afiected animals show more or less considerable loss of condition 
with fever and loss of appetite. 
_ The cutaneous lesions considered by themselves are not very 
important but they may cover practically the whole of the body 
except the axillae and inner parts of the thighs. In the majority of cases 
the grass seeds, having pierced the skin by means of their extremely 
sharp points, come to rest in the subcutaneous areolar tissue. In 
bad cases one may find on skinning the animal that the under surface 
of the skin is literally peppered with countless grass seeds, brownish 
black in colour, about 2 to } inch long, mostly lying parallel to the 
skin, At times, numerous small subcutaneous abscesses may be found 
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each containing a grass seed ; at others, small superficial ulcers on the 
surface of the skin occur; it is, however, remarkable that in the majority 
of cases no suppuration at all is produced. In some instances the 
pus of the abscess is of a greenish character and appears to be due 
to the Preisz-Nocard bacillus. 

Sometimes the seeds proceed further and are found in the muscles ; 
not rarely, they may also pierce the thorax and abdomen and come 
to rest in the pleura or peritoneum giving rise to a fatal pleurisy or 
peritonitis. Seeds have also been occasionally detected in the internal 
organs, namely, the liver, kidneys, and lungs. 

The eye lesions are either an inflammation of the conjunctiva or 
of the cornea and are usually of a purulent character, often resulting 
in ulceration of the cornea and then loss of sight of the affected eye, 
Lesions about the feet are very common and the result is often more 
grave than that produced in the trunk because secondary bacterial 
invasion is much more likely to take piace. 

Opinion is unanimous that when care is taken the death rate 
resulting from grass seed infestation is low, but if preventive and other 
measures are neglected, the mortality is heavy. An instance was 
brought to the author’s knowledge of a sheep station in 1917 where 
the mortality among neglected weaners was 75 percent. It is computed 
that in seasons when grass seed infestation is light the mortality from 
this cause is negligible, but in seasons when grass is abundant and 
seeding heavily, the mortality varies from } to 50 per cent. in lambs 
and from } to 10 per cent. in adult sheep. The author has no doubt, 
however, that the economic loss to the owner from this condition is 
in other directions much greater than the actual loss by death. The 
skin is depreciated in value on account of the presence of so many 
seeds ; loss of condition also affects the value of the animal dead 
or alive, and affected lambs usually exhibit markedly retarded develop- 
ment. 

The author then recommends a series of measures to be adopted 
when seeds are abundant; trouble can often be avoided to a great 
extent by taking precautions before infestation has occurred. The 
measures, which are nearly entirely preventive, comprise different 
plans to avoid sheep coming in contact with the ripe grass before the 
seeds are shed, or, in some cases, to prevent the seeds reaching 
the skin. Once the seeds have fallen no more trouble is apprehended, 
save perhaps from the hoofs. 

The principal measures are as follows :— 

(1) Keeping the young sheep in certain paddocks in which the grass 
has been prevented from seeding by means of heavy stocking. 

(2) Burning off the grass as it is ripening where practicable. 

(3) Running cattle and horses in the badly seeded paddocks in order 
not only to graze them down, but also to knock the seed-bearing grass 
about in their movements over the paddocks and so cause the seeds to 
fall sooner than usual. 

(4) Shearing the lambs early and keeping the sheep away from the 
heavily seeded paddocks until the seeds are fallen. 

(5) Fencing off into small paddocks so that the stock may be readily 
controlled and compelled to eat the particular grass before it ripens. 

(6) Clipping the wool from around the eyes to a considerable extent 
prevents the seeds from reaching them and causing ophthalmia and 
blindness. 

Where mixed farming is carried on, cultivation paddocks or fallow 
land is usually available to run the sheep on until the seeds have been 
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shed. On larger stations, where on account of the prolitic season none 
of the above precautions are practicable, some owners have mown 
wide tracks to the dams and tanks and around the camping places 
for sheep. 

In small paddocks the fall of the seed may be hastened by dragging 
brush harrows over the grass a few times. Many advocate the early 
shearing of the sheep in order to offer less surface for the seeds to catch 
hold of. 

When animals have become infested it is the practice of many 
owners to swim their sheep through a creek, dip, or other place. It 
js said that this procedure causes the seeds to swell up and soften in 
the wool and so prevents further penetration. On the other hand, 
some say that this measure has met with but little success. 

Various other measures are adopted in different localities but they 
are mainly variations of those already enumerated. 


Vetu. Réle pathogéne d’une graminée marocaine (Stipa tortilis). 
[Pathogenic Properties of a Moroccan Grass.]—-Rec. Méd. Vét. 
1917. Jan. 15-Feb. 15. Vol. 93. Nos. 1 and 2. pp. 28-30. 


In view of the importance attributed by Dopp to a condition set 
up by the seeds of certain grasses of the Stipa variety an extract is 
here given of the article by Velu referred to by him [see above extract]. 

Velu states that the plant Stipa tortilis, which grows to a height 
of from 20 to 30 centimeters, is very widespread throughout Morocco 
and in certain districts it covers exclusively more or less considerable 
tracts. It is common in Chaouia, Doukkala, Abda, around Lake 
Zima, between Safi and Marrakech and in the plain of Ben Guérir. 
It is somewhat rare in the North and was never seen in the districts 
occupied by Beni Ahsen tribes who breed sheep very much like Merinos 
with an excellent wool; it was only found at Souk el Hadkourt in 
the district of Ouezzan. 

The generic characters of the Stipa grasses and the lesions produced 
by their fruits have been very fully described by Biancuarn [see 
Bull. Soc. Cent. Méd. Vét. 1905. Nov. 2. pp. 504-511]. However, 
among the important diseased conditions set up by the penetration 
of the Stipa glume a few have not hitherto been described. The 
following account is thus given of the lesions observed in sheep, in 
which animals they were most frequently found. 

(1) Lesions of the trunk and limbs. These are for the most part 
of no great account. The penetration of the seed into the wool and 
then into the skin sets up either ulcers or subcutaneous abscesses but 
very often no reaction is produced ; the seed becomes simply encysted 
and causes merely a depreciation in the value of the hide. In other 
cases, much less numerous, the glume continues its path and penetrates 
into the muscles. This is not likely to lead to any serious ill-effects 
except when it involves the inter-costal muscles, when fatal pleurisy 
or pericarditis may be set up. 

_ (2) Lesions of the foot. These are very common and are found 
in the interdigital cleft. The fine hairs of this region afford attachment 
for the seed and their structure enables them to penetrate readily 
the biflex sinus. A more or less severe reaction follows commencing 
with a simple inflammation and abscess formation and extending to 
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necrosis and sloughing of the coronary band or even of the ligaments 
and arthritis of the pedal joint. Even in the milder cases the lesion 
is very painful and is accompanied by lameness and invariabiy loss 
of condition. When several limbs are affected the animals are only 
able to move with extreme difficulty and are unable to find sufficient 
nourishment ; subsequently some die, while others remain bad-doers, 

These lesions might be confused with those of foot rot or of sheep 
pox, but whereas foot rot is essentially a disease of damp pastures the 
lesions caused by Stipa occur in dry districts during the hot season, 
If the affected animals are immediately examined the causal agent can 
always be discovered. On the other hand, the absence of visible lesions 
other than those on the feet and the negative results of test inoculations 
enable one to eliminate sheep pox. The author finally states that the 
trouble set up by these seeds are of considerable importance and hopes 
that the employment of rational methods of cultivation such as alter- 
nation of crops will bring about the disappearance of one of the most 
common causes of disease in sheep in Morocco. 


Proceedings of the First Meeting of Veterinary Officers in India 
held at Lahore on the 24th March 1919 and following days. 
With Appendices. Board of Agriculture in India. 45 pp. 
1919. Caleutta, Superintendent Government Printing, India. 
[Price 8 annas or 9d.]} 


At the above Meeting, held under the presidency of Mr. K. MacKEnna, 
M.A., C.LE., I.C.8., Agricultural Adviser to the Government of India, 
a number of subjects were discussed bearing on the work of the Indian 
Civil Veterinary Department, and, as a result of the discussions on 
the various subjects brought forward, the following resolutions were 
passed :— 

(1) That the report of the Sub-Committee (on Veterinary Education) 
be adopted. 

*«©(2) That the meeting of the Principals of the Veterinary College to 
revise the curricula should be held in Calcutta. 

“ (3) That this meeting is of opinion that the importance of establishing 
veterinary dispensaries with a staff adequate to deal with outbreaks away 
from headquarters should be impressed on Local Government and on 
District Boards. 

‘““(4) In view of the depleted staff of the department, it is not con- 
sidered expedient or feasible to raise the question (Revival of the ‘ Journal 
of Tropical Veterinary Science ’) at present. 

“(5) That this meeting is of opinion that the present constitution and 
organization of the Civil Veterinary Department are utterly inadequate 
to cope with the work demanded of it, and it therefore respectfully 
represents to the Government of India the absolute necessity of filling up 
all existing vacancies in the Indian Civil Veterinary Department without 
delay, and would emphasise the importance of a large expansion of all 
provincial work of the country. 

(6) That the department should be placed in a position to deal with 
the diseases of animals, veterinary instruction and all operations for 
improving the breeds of horses and agricultural stock in India. - 

(7) The report (of the sub-committee on reorganization of the Civil 
Veterinary Department) was unanimously adopted by the Meeting. _ 

(8) That the report of the sub-committee (on Veterinary Education 
dealing with the constitution of the staffs at the veterinary colleges) be 
adopted. 

49) That the Government of India should be asked to include in 
the list of officers of the Civil Veterinary Department the names of all 
officers of Provincial Cadre classified under separate provinces. 
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“(10) That a central authority in the person of a Director General 
is required to initiate and co-ordinate the work. He should be a specially 
selected officer with experience in each branch, if possible, and he should 
be given some measure of authority over the officers of the department. 

“(11) That it be reeommended to the Government of India that in 
Section 8, Clause (b), of the Dourine Act, the word ‘ microscopical’ be 
omitted. 

« (12) That when an adequate and sufliciently trained staff is available 
the question of adopting the simultaneous method of inoculation against 
rinderpest more generally might be taken up as being more economical 
and more effective. 

« (13) That the need for investigation of the whole question of tuber- 
culosis in India was urgent and should be emphasised in resolutions 
framed under Subject IX. [See para. 15 and 16.] 

* (14) That it is considered that any suitable measure that can be 
adopted for reducing and destroying the surplus population of dogs is 
desirable, but that it does not appear to be possible under the conditions 
prevailing in India to deal more effectively with the disease. Power 
should be given to veterinary practitioners to order the detention and 
destruction of dogs suffering from rabies. 

“(15) That in order to deal with the physiological and pathological 
problems of animal husbandry in India it is necessary to have a fully- 
equipped central research institute with an adequate staff. The Muktesar 
and Bareilly Laboratories, if the necessary staff is supplied, might be 
developed into a central institute of the kind proposed. In view, however, 
of climatic and other conditions it may be necessary to consider alternative 
sites. The staff should be sufficient to permit of the deputation of officers 
to work out problems in collaboration with provincial veterinary officers 
either at provincial laboratories or in the field. 

“(16) That the Meeting is in favour of the creation of a separate 
organization for the study of the insect parasites of men and animals, 
the connection with the Civil Veterinary Department being on the lines 
suggested by Mr. Howlett in his note. 

“(17) That it should be left to the Agricultural Adviser to the Govern- 
ment of India to determine whether veterinary officers should be invited 
to the meetings (of the Board of Agriculture in India) or not. 

(18) That for the present, meetings of veterinary officers should be 
held annually. 

“(19) That all members of the Givil Veterinary Department should 
be invited to future meetings. 

(20) That in the opinion of this Meeting some form of legislation 
is necessary to deal with cattle diseases, especially as regards segregation 
and the movements of cattle, and that such legislation should be introduced 
when possible. 

“(21) That except in special cases, where rapid milk production is 
required and where efficient control is established, the general importation 
of exotic breeds of cattle is not to be recommended at present. The 
main policy should be the improvement of indigenous breeds by selection.” 


The report of the sub-committee appointed to deal with Veterinary 
Education was as follows :— 


(a) We are of opinion that at the present stage of development of the 
Civil Veterinary Department any rapid Indianization of the service is 
unlikely. We consider that the recommendation made by the Public 
Services Commission that a course of training should be instituted in 
India in order to enable Indians to qualify for the Imperial branch of the 
department is not practicable. 

“The small number of recruits annually required, approximately two, 
would not justify the very large outlay necessary to carry out the Public 
Services Commission’s recommendation. Rather we would suggest 
that in order to assist Indians to qualify for the Imperial branch of the 
service, selected youths be sent to Europe by the aid of State scholarships 
there to qualify as Members of the Royal College of Veterinary Surgeons. 

“(b) That the education required for the different grades in the 
provincial services should be provided at the existing veterinary colleges, 
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all candidates going through the same curricula with post-graduate 
courses for the higher grades. In addition to veterinary education, it is 
considered essential that the educational qualifications for entrance to 
the colleges should be raised, and before this is possible, the prospects 
of graduates must be improved. 

““(e) Revision of the curriculum is necessary. It is thought desirable 
to add certain new subjects, and it is considered that the three years’ 
course at present prescribed is not of sufficient length to allow the subjects 
now included to be taught with any degree of thoroughness: four years 
are necessary. The curriculum should be on the lines prescribed by the 
R.C.V.S. for the colleges in England and we suggest that a detailed syllabus 
should be separately prepared by the Principals of the Indian colleges 
whose report will be submitted for final consideration at the next Veterinary 
meeting. If the suggestion with regard to curricula is adopted, this will 
tend towards uniformity, as far as teaching is concerned. For the examina- 
tions, it will be only possible to obtain uniformity by the appointment of 
a permanent Board of Examiners.” 


The report of a sub-committee appointed to deal with the reorgani- 
zation of the Civil Veterinary Department was as follows :— 


“1, It is considered that as a general standard for each province 
there should be a Director of the Civil Veterinary Department, whose 
duties should be entirely administrative with as many Deputy Directors 
for the control and investigation of disease, horse-breeding and cattle- 
breeding operations as are indicated by local conditions and requirements. 
Each Deputy Director should be assisted by an adequate staff of Divisional 
Veterinary Officers or Deputy Superintendents. 

“2. The sub-committee is of opinion that a central authority with 
the Government of India in the person of a Director General is required 
to advise upon and co-ordinate the work of the department. 

“JI. The following nomenclature is suggested :— 

Central authority with the Government of India :—Director General. 
Senior Imperial Officer in provinces :—Director of Civil Veterinary 
Department. 
Other Imperial Officers in provinces:—Deputy Directors, Civil 
Veterinary Department. 
“The Provincial Service should be designated as follows :— 
Gazetted ranks :—Divisional Veterinary Officers. 
Non-gazetted ranks :— 
1. Veterinary Inspectors. 
2. Veterinary Assistant Surgeons.” 


On the question of the constitution of the stafis at the veterinary 
colleges, the sub-committee on veterinary education reported that :— 

‘The Sub-Committee considers that at each college, a minimum of 
four Imperial Officers are necessary. These will take the subjects of 
medicine, surgery, pathology and sanitary science respectively. 

“Four Provincial Officers ar» required for (a) biology and anatomy, 
(b) physiology and histology, (c) material medica and therapeutics and 
(d) hygiene and animal management. 

‘Each of the above officers would require an assistant.” 

Surra and dourine. Dealing with the subject of the spread of surra 
and dourine Colonel Farmer stated that the spread of irrigation had 
led to an extension of surra in areas where the disease had not previously 
occurred. It was found that where stabling had been adopted and 
the practice of keeping horses in the stable between 7 a.m. and 7 p.m. 
had been followed, the results had been very satisfactory. In the 
Bombay Presidency it was stated by Colonel WALKER that only surra 
had to be dealt with; there are a large number of Indian States in 
the Presidency in which the Glanders and Farcy Act cannot be applied, 
so that there is a constant risk of the introduction of the disease from 
these States. 
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According to OxiveR (E. W.) it is of little use slaughtering surra- 
infected animals in one district when in an adjoining area this 
cannot be carried out. Colonel Peasr drew attention to the fact that 
it was impossible to prevent surra by slaughtering infected horses 
and camels, as a large proportion of cattle were also infected and served 
as a source of reinfection. While admitting that infected animals 
should be slaughtered to reduce the chances of infection he maintained 
that this could not stop the disease, and before asking the Government 
to grant legislation in the matter, it should be clearly ascertained 
whether such legislation should be enforced and would have the desired 
eflect. Regarding dourine, he stated that there was little difficulty 
in controlling the disease as only horses were affected. As the question 
of diagnosis was frequently difficult, he suggested that the provisions 
of the Act should be so modified as to make diagnosis on clinical 
symptoms fall within its cognizance. After further discussion the 
resolution mentioned above was carried. In connection with the 
treatment of surra, several members referred to having obtained 
promising results, but on a limited scale, and all emphasized the 
urgent necessity for further experimental research in this direction. 

Sindee opening the discussion on this subject, Colonel 
WaLKER admitted that the results of the “serum alone” method 
were not altogether satisfactory, and said that the time had arrived 
when the possibility of introducing the “ simultaneous ” method into 
general practice might be considered. In some parts, villagers were 
beginning to ask for protective inoculation for their cattle, and he 
thought that a start might be made by inoculating the young stock, 
which were not very valuable, by the simultaneous method; it might 
however, be necessary for Local Governments to provide some form 
of compensation in case of deaths. It was stated by the Imperial 
Bacteriologist (SHEATHER, A. L.) that the period during which the 
blood retained its virulence was very variable and could not be defined 
even under the most favourable conditions. There was, therefore, a 
difficulty in the way of despatching virus to great distances. To 
produce virus on the spot, highly susceptible animals would be required 
as otherwise its virulence would become attenuated. These might 
be either native hill cattle or half-breds, though owners might not 
care to sacrifice the latter. The method of despatching virus for 
inoculations at the military dairies was described by Suttsvon (A. W.), 
and some details were given of the results obtained, which have been 
very satisfactory. Mention was made of the very serious objection 
Indians have to the simultaneous method on account of their religious 
feelings. It was also stated that the work done in overcoming 
Opposition to carrying out inoculations by the “ serum alone ” method 
might have to be repeated if the simultaneous method were introduced. 

Bovine tuberculosis —The question as to whether the disease is 
widely disseminated in India, and if so what measures should be taken 
to control its spread, was discussed by the meeting upon a request 
from the Quartermaster-General for information regarding the 
prevalence of the disease. Oxitver (E. W.) stated that no real scientific 
enquiry had yet been carried out in India upon the incidence of tuber- 
culosis in cattle. Considering the vast numbers of cattle in the country 
no opinion could be of much value until a systematic investigation 
had heen carried out. In the United Provinces a start had been made 
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some years ago at Cawnpore, when 3 per cent. of the cattle at the 
slaughterhouses were found to be affected with tuberculosis. [+ was 
ascertained that tuberculosis was much less prevalent than in Europe, 
Lt.-Colonel A. Smrru stated that in Calcutta, during the past 23 years, 
29 cases had come to his notice, but several of these were from the 
Zoological Gardens. In the slaughterhouses an average of about one 
case a year was discovered. Several investigations had been made 
in this connection and the conclusion arrived at was that tuberculosis 
was very uncommon in cattle in Bengal. 

Major K. Hew ert said that no evidence of tuberculosis had heen 
found in cattle in Bombay slaughterhouses. Arrcntson (D. A. D.) 
stated that no particular search had been made in Madras, but the 
disease was not very prevalent. Three cases had recently come to his 
notice. Harris and Quintan (D.) both stated that no cases had 
been found in their respective provinces—Assam, and Bihar and Orissa, 

Taytor (G.) referred to the large number of cases of tuberculosis 
which he had found in slaughterhouses at Ferozepore and Simla. 
| Reference to this author’s work on the subject has already been made 
in this Bulletin, 1918, Vol. 6, No. 2, pp. 112-113]. At Ferozepore, 
about 3 per cent. of the cattle slaughtered were found to be infected. So 
far the disease had been found almost entirely as the result of inspections 
at slaughter houses, but it was evident that the disease was fairly 
prevalent in Northern India. The conditions under which cattle were 
kept in the Punjab during the cold weather favoured the spread of 
infection. 

Colonel Pass stated that many cases had been found in bovines, and 
a few also in camels, at the Lahore Veterinary College. The Imperial 
Bacteriologist [SHEATHER, A. L.] pointed out the necessity for experi- 
mental investigation into the type of organism responsible for the 
infection of cattle in India, the susceptibility of Indian cattle and the 
virulence of the organism occurring in Indian cattle suffering from 
tuberculosis. The majority of the cases reported appeared to have 
been of a chronic nature with lesions restricted practically to the 
thoracic glands. Several members referred to the unsatisfactory 
results following upon the subcutaneous injection of tuberculin in 
India, these results being mainly due to the variations in the climatic 
conditions of the country. It was suggested by SHEATHER that the 
ophthalmic test should be applied. 

Research.—Dealing with the necessity for progress in the field of 
research, it was pointed out by SHEATHER in the course of the discussion 
that, with the present staff, research work was practically impossible 
at Muktesar; routine serum work and administration occupied a 
very large portion of the time of the officers. There were other 
difficulties in the way of research at Muktesar ; isolation rendered the 
place difficult of access and diseases could not be investigated under 
natural conditions. Muktesar had, for all practical purposes, reach 
its limit of expansion, was absorbed in serum preparation and, for 
the investigation of zootechnical problems, was quite unsuitable. 
With the completion and expansion of the new laboratory at Bareilly, 
many of these difficulties would be eliminated but the necessity for 
experimental stations in the various provinces would still remain. 
The resolution mentioned above in this connection was then moved 
by the President. 
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The proposals for the provision of laboratories and staff for the study 
of insect parasitology are outlined in detail in an appendix (D) by 
the Imperial Pathological Entomologist [How tert (F. M.)]._ It is 
suggested that there should be a central station in an accessible and 
well-chosen locality within reach of various climatic conditions, and a 
number of sub-stations should be provided for working in co-ordination 
with the central station, advantage being taken in most cases of 
existing laboratories. The initial cost of such an undertaking is 
estimated at 44 lakhs and the current annual expenditure when the 
scheme is in full working order on an average Rs.2,80,000. 

Three appendices are contributed by Ware (F.), Superintendent, 
Civil Veterinary Department, Madras, on (a) veterinary education, 
(b) the necessity for the revival of the Journal of Tropical Veterinary 
Science, and (c) the extent to which the serum simultaneous method of 
inoculation against rinderpest can be carried out amongst the cattle of 
India, particularly with reference to the best way of supplying each 
province with the necessary virulent blood. Itis stated by this author 
that the serum simultaneous method might be undertaken in two classes 
of animals, namely (1) as an inoculation of the animals of a herd that 
had not been previously done whether rinderpest was prevalent in the 
neighbourhood or not, and (2) amongst the animals of a herd or village 
actually affected with the disease in order to obviate the necessity 
of re-inoculating the unafiected animals several times while the disease 
lasted. As regards the first class, the virus for the initial inoculations 
would have to be procured from Muktesar or Bareilly, unless a 
special virus-producing station could be started in each province. 
This, however, would be somewhat difficult to arrange, chiefly owing 
to the difficulty of obtaining suitable animals in sufficient numbers. 
Having obtained the initial supply of virulent blood from Muktesar, 
the supply of virus for the second inoculation could be arranged for 
by introducing a few young susceptible animals to be sacrificed when 
required. In dealing with a herd of country bred animals it would 
probably not be possible to obtain suitable virus producers at all. 
By arranging to inoculate the herds of several owners together, it 
might be possible sometimes to obtain 2 or 3 susceptible calves as 
required, but this would be the exception rather than the rule. The 
natives, however, dislike taking life. Difficulty would be found in 
persuading natives to give their cattle the opportunity of contracting 
the disease after the inoculation with serum, and it is possible that at 
least some of them would not object to simultaneous inoculation. 
It would be a great advantage, therefore, if arrangements could be 
made to give the animals of those people willing to accept it a dose of 
virulent blood simultaneously with the serum. 


. Forp (T. A.). Notes on Veterinary Practice in the West Indies and 
the Malay States—Vet. Jl. 1919. Aug. Vol. 75. No. 8. 
pp. 45-54. 


This paper purports to describe the life of a veterinary surgeon in 
the tropics contrasting that in the West Indies, where the author was 
first stationed, with that in the Far East, where he is at present em- 
ployed. It gives quite an interesting account of field work and 
incidence of disease in these different localities but a very limited 
amount of scientific information. 
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After describing the climate and other general conditions prevailing 
in Antigua, the seat of the Leeward Islands Government, the author 
states that the only serious disease met with in this Island is what js 
known locally as ‘‘ skin disease” in cattle. It occurs in cattle of all 
ages, is a form of eczema, and due to a combined attack of internal 
and external parasites. Strongylus contortus was found in varying 
quantities in the fourth stomach of all cattle, in nine cases out of ten 
accompanied by S. micrurus in the bronchi. The numerous ticks 
always found infesting cattle are said to be of two kinds, namely, 
firstly a small Ixodes, and secondly a very large variety as large as the 
top of a man’s thumb, known locally as the St. Kitt or “ gold” tick 
(Amblyomma variegatum). [See this Bulletin, this No. p. 187, 
These ticks speedily bring about an ulcerated condition of the skin 
around the udder or scrotum, and forelegs ; a series of ulcerated patches 
varying in size from a shilling to three or four inches square may be 
seen to commence in these localities. Animals which have become 
run down in condition by Strongylus infestation during the early part 
of the year, become covered with a mass of skin sores when external 
parasites commence their attacks about May and June. The skin 
disease is usually more severe after a wet year. 

The author refers to a condition affecting mules and donkeys, and 
seldom horses, and known locally as “ erysipelas.” This is not unlike 
epizootic lymphangitis and is undoubtedly contagious as imported 
mules never show signs of infection until they have been working 
on an infected area for a period of at least a year. Old animals are 
most severely affected, but those in good condition are also attacked. 
It recurs intermittently, but is never fatal and may last for years. 
The parts usually affected are those around the knee and hock joints 
and occasionally the sheath. 

Tetanus appears to be a common disease in Antigua and was found 
amongst horses and mules and one dog. Colic is very common, 
probably due to the feeding of the mules and horses almost exclusively 
on maize; laminitis is very common in ponies; one outbreak of 
glanders was observed. Outbreaks of canine distemper were occasion- 
ally seen, but the disease was generally of a mild catarrhal type. 
One outbreak of swine fever is recorded which lasted about four’ or 
five months and caused the death of several hundreds of pigs in the 
Island. Although flies are very numerous all over the Island, it is 
very rare indeed to see maggots in wounds on animals. On the other 
hand, in the East, where flies are very seldom seen in either houses or 
stables, the author states that he never saw a wound even of very small 
size which was not swarming with maggots unless it had been speedily 
attended to and kept constantly dressed with powdered iodoform. 
This drug was the only one found to be of any use for the purpose. 


The second part of this paper deals with the author’s experiences 
as Government Veterinary Surgeon in one of the Federated Malay 
States,—Selangor. The population, which is largely Chinese, own cattle 
for cart work, as well as practically all the buffaloes which are used 
principally for hauling logs out of the jungle and in trampling the 
padi fields before the young rubber or coffee shoots are planted out. 
These States abound with game of all kinds, and snakes including 
many venomous varieties are very common. All the horses in the 
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States are imported from Australia, usually as “griffins” through the 
various turf clubs for race meetings. As soon as the races are over, 
they are broken into harness and frequently race again as roadsters. 
Ponies, which are used almost entirely for gharries, come from Sumatra 
and Java, and occasionally from China, while cattle are imported 
from India, Siam, the Dutch East Indies, and a few from Australia. 
Pigs, although bred in large numbers in Selangor, are also imported to 
the extent of about 20,000 a year from Malacca where pig breeding 
forms a large industry among the Chinese ; they are fed on the refuse 
from the tapioca plantations. 

At Port Swettenham, 27 miles from Kuala Lumpur, the chief town 
in Selangor and the capital of the Federated Malay States, there is a 
commodious and well-equipped quarantine station for animals under 
the control of the Veterinary Surgeon with a native inspector in charge. 
Some 25,000 animals annually are thus dealt with at the only port 
where animals can be landed in the State. 

The country is well watered, the rainfall averaging from 70 to 80 
inches per annum, and water is met with at three or four feet from the 
surface of the soil. Except around the towns and mining centres, 
the whole country is covered with dense jungle which is very difficult 
to penetrate and contains large numbers of very troublesome pests, 
the jungle leeches called “ patchet” by the Malays. This species 
of leech together with a much larger one called the “ buffalo-leech ” 
or ‘“ lintah,” measuring when full of blood four or five inches long, 
attach themselves to a human being without giving rise to any feeling 
of discomfort until they have dropped off, when they leave a wound 
which often bleeds persistently. 

The author’s work consisted in dealing with outbreaks of contagious 
diseases amongst animals and sanitary work as regards cattle pens 
and stables with the supervision of the animals killed for food. The 
slaughter-houses were all under the immediate control of native 
inspectors appointed by the various Sanitary Boards, and these 
men appealed to the author in any cases of doubt. 

The principal contagious diseases that had to be dealt with were 
tinderpest and foot-and-mouth disease. In the case of rinderpest, 
the serum alone method was used preventively with satisfactory 
results. The serum was obtained from the Muktesar Laboratory, 
India. The susceptibility of the various breeds of cattle in the States 
varied very considerably. It was found necessary to use in the case 
of the Indian breeds twice, and in the case of the cattle imported from 
Kedah and Siam and half-breeds four times the dose recommended 
by the Indian Imperial Bacteriologist for Indian plains cattle. The 
results of this treatment were, about 16 per cent. of inoculated animals 
‘developed the disease with a death rate of 10°49 per cent., or, 16°21 per 
cent. developed disease after inoculation, and 64°72 per cent. of these 
died. These percentages referred to the results of 1,700 inoculations 
practised during 1904. The author repeats what is already common 
experience, namely, that the chief drawback to the use of the serum 
is the short time it confers immunity towards the disease, usually 
hot more than a month or six weeks, and he further does not believe 
that the disease is modified when an animal is attacked a few days 
after inoculation. By means of the use of serum combined with 
strict (quarantine measures, the author was able to stamp out the 
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disease, where it was possible to isolate the centre, in a month or 
six weeks, and at the end of that time to open the roads for traffic, 
He further has reason to believe that the virus of rinderpest does not 
remain active for so long as has been stated ; pastures were found safe 
for grazing after having been closed for about three weeks or a month, 
This may be attributed to the effects of tropical sunlight. He recom- 
mends the thorough disinfection of cattle pens where infected animals 
have been kept, in so far as brick and cement work is concertied, and all 
woodwork soiled with the discharge from infected cattle should be 
burnt. 

With regard to foot-and-mouth disease the only procedure adopted 
by the author was to keep the animals confined in their pens and 
antiseptic treatment of the lesions. There is very little danger of the 
disease becoming spread after dealing with it in this way. The death- 
rate was very low—under one per cent.—and death only occurred 
amongst old and neglected animals. 

Surra has only recently appeared in Selangor, the first case, the 
author states, having been detected in a pony by him during 1903, 
The disease did not spread, and this remained an isolated case until 
1905, when the disease was found in Perak, where it caused the deaths 
of several ponies and cattle. 

Swine fever was only observed on one occasion. 

Five or six different outbreaks of rabies were dealt with from time 
to time ; the furious form was usually met with. Tying up or muzzling 
dogs, and shooting stray animals in an infected area during a period 
of about two months comprised the measures adopted. 

Distemper in dogs was fairly common and usually appeared as a 
fatal intestinal form. All breeds of dogs appeared to be equally 
susceptible. 

Several cases of osteoporosis were met with, always in Australian 
horses; apparently it assumed an acute form in the horse and a 
chronic form in ponies. 

‘The disease known as “ kumri” in horses was not uncommon. In 
one case stated to have been submitted to a complete examination, 
sections of the spinal cord showed progressive sclerosis of the superior 
lumbar fibres as high up as the medulla. From the time of this 
horse’s arrival at Singapore until it was destroyed it gradually lost 
all control of co-ordinated movements of both hind limbs, until finally 
it could only walk a few hundred yards without falling. 

A few sporadic cases of glanders were met with. 

The author describes the case of an Australian racehorse which was 
suffering from a filarial invasion of the blood stream; this horse 
showed clinical symptoms and lesions resembling the farcy lesions of 

landers. 

i Anthrax is stated to be rare in Selangor and was never seen in cattle. 
One case of this disease occurred in a pony in a racing stable. 

Ocular filariasis is not uncommon in horses, but after the puncture of 
the cornea and release of the parasite, the horse gains complete recovery. 
The presence of worms in the conjunctional sac of cattle is very common. 
These worms are small, about one to one and a half inches long, and 
cause a small amount of irritation and increased lachrymation. Worms 
of a similar kind but smaller are found in the same position in the 
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Laminitis and navicular disease are occasionally seen but are not 
very common. 

Redwater is sometimes seen in an acute form in recently imported 
Australian cattle. The parasite of this disease may be found in almost 
all the native cattle, Indian and Siamese, etc., usually, it is stated, in a 
small round form, although in the Australian cattle it is found in the 
pear-shaped, frequently paired, form (P. bigeminum). Itis the presence 
of this parasite which frequently causes death amongst cattle re- 
covering from rinderpest. 

Filarva mmitis was not uncommonly met with in dogs that had died 
suddenly or succumbed after a few hours’ obscure illness ; the embryos 
were never seen in the circulating blood, but were found in prepara- 
tions made direct from the blood in the right ventricle. 

Parasites, both external and internal, were very numerous in all 
animals. Some embryonic filarial forms were found in the blood of 
both cattle and horses, but except in one case, the adult stages were 
not traceable. The exception refers to an Indian ox that was suffering 
from surra and showed small embryonic forms in all preparations 
made from the peripheral blood. This ox showed post mortem 
several adult worms in the posterior aorta. In the case of the horse 
referred to above showing symptoms resembling those of glanders, 
the embryos were only found once, although looked for several times 
subsequently. 

The parasites causing most annoyance were the larvae of various 
flies that invaded freshly made wounds, sometimes in hundreds, 
and burrowed in all directions, 

One case of tuberculosis was seen and that in a sheep kept within 
the gaol at Kuala Lumpur. The disease, however, is stated to be 
not uncommon amongst monkeys kept in confinement. No case of 
tetanus was observed. 

The author finally describes the Government laboratory, affiliated 
= the London School of Tropical Medicine, installed at Kuala 

umpur. 
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* The more important articles referred to will be summarised in subsequent 
numbers of this Bulletin. 





Vol. 7. No. 4.] Recent Literature. 273 


GALLI-VALERIO (B.). Notes de Parasitologie et technique parasitologique, 
—Schweizer Arch. f. Tierheilk., 1919. July-Aug. Vol. 61. 
Nos. 7-8. pp. 289-302. With 9 text figs. 


Hansen (H. M.). [Blutharnen der Milchkithe.] [Haematuria of Milch 
Cows.}—{Summarised in Schweizer Arch. f. Tierheilk., 1919. 
July-Aug. Vol. 61. Nos. 7-8. p. 309.] 


HASSELGREN. [Behandlung der Haemoglobinurie der Rinder mit 
Plumbum aceticum.}—Svensk Veterindrtidskrift, 1918. [Sum- 
marised in Maanedsskr. for Dyrlaeger. Vol. 31. No.1. p. 27: 
and, Berliner Tier. Woch., 1919. Aug. 28. Vol. 35. No. 35, 
p. 320.] 

‘““Frahner recommends sugar of lead in 4 gram doses in the treatment of 
redwater. Hasselgren now terms this method a specific, which does not fail even 
in almost hopeless cases. In many parts of Sweden the substance has been 
known to the peasants for a very long time. An old Swedish recipe is: Acet. 
Plumb., Camphora aa gram 3, Rhiz. Torment., Sulph. alum. kalic. aa gram 15, 
div.in vipulv. Animals to be treated receive one powder morning and evening. 
Striking results were obtained by Hasselgren after the use of this composition.”’ 


Havecuwovr (Frank G.). The Tissue-Invasive Powers of the Flagellated 
and Ciliated Protozoa with Especial Reference to Trichomonas 
intestinalis. A Critical Review.—Philippine Jl. Sci. Sec. B. 
Trop. Med., 1918. Sept. Vol. 13. No.5. pp. 217-259. With 
1 fig. 


Ipo (Yutaka), Ito (Hiroshi) & Want (Hidetsune). Spirochaeta Hebdo- 
madis, the Causative Agent of Seven Day Fever (Nanukayami).— 
Jl. Experim. Med., 1919. Feb. 1. Vol. 29. No. 2. pp. 200— 
213. 


Jacoss (Walter A.) & HEIDELBERGER (Michael). Chemotherapy of 
Trypanosome and Spirochete Infections. Chemical Series, 1. 
N-Phenylglycineamide-p-Arsenic Acid.—J1. Experim. Med., 1919. 
Nov. 1. Vol. 30. No. 5. pp. 412-415. 


JaANAKIRAM Ayyar (V.). My Experience of Outbreaks of Trypanosomi- 
asis in Cattle in 1915.—Madras Vet. Jl., 1919. Sept. No. 2. 
pp. 21-23. 


JENSEN (C. O.). [Bemerkungen zur Himoglobinurie des Rindes. (Notes 
on Bovine Haemoglobinuria)].—Dénische Monatsschr. f. Tierdrete., 
Vol. 30. No. 21. [Summarised in Schweizer Arch. f. Tierheilk. 
1919, July—Aug. Vol. 61. Nos. 7-8. pp. 310-311. 


Karsten. [Coccidiosis in the Goat in Germany.}—Deut. Tier. Woch. 
1913. [Summarised in Vet. Record, 1919. Apl. 5. Vol. 31. 
No. 1604. p. 350.] 


Kynutn (P.), BEuHN (P.), & Scuutze (P.). Untersuchungen iiber die 
Piroplasmose der Pferde im Jahre 1917.—Ztschr. f. Velerindrkunde 
1918. No. 6. 


Koga (G.) & OrsuBo (G.). Spirochete-Like Spiral Bodies in Bacterial 
Cultures.—Jl. Infect. Dis., 1919. Jan. Vol. 24. No. 1. pp. 
56-61, : 


Lepartty (Charles) & Cartton (Louis). Le Trypanosome de Bufo 
Mauritanicus.—Arch. Inst. Pasteur de Tunis. 1919, June. 
Vol. 11. No.1. pp. 28-30. With 1 plate. 


Lecer (Marcel), Hémogrégarine et Plasmodium du Tupinambis nigro- 
punctatus.—Bull. Soc. Path. Rxot. 1919. May. Vol. 12. No. 5. 
pp. 217-220. 











274 Recent Literature. [Dee. 30, 1919. 


Luoyp (L. W. Wynn). Coccidiosis in Ireland.—Vet. Record, 1919, 
[Sept. 138. Vol. 32. No. 1627. p. 113. 


Low (G. C.). Antimony in the Treatment of American Leishmaniasis of 
the [Human] Skin.—Brit. Med. Jl., 1919. Apr. 19. No. 3042, 
pp. 479-480. 


MacriE (J. W.5.). Two Parasites of Naja nigricollis—Ann. Trop. Med. 
& Parasitol. 1919. May. Vol. 13. No. 1. pp. 23-30. With 
1 plate. 
Trypanosoma voltariae n. sp., and Plasmodium mesnili Bouet, are described 
from the blood of a snake from the Gold Coast. 


MaGuire (L. C.). Coccidiosis in Bovines [in Ireland].—Vet. Record, 
1919. July 26. Vol. 32. No. 1620. pp. 35-36. 


Mickpaut (L. H.). (Ueber die Behandlung des Blutharnens.] ['Treat- 
ment of Redwater.}—[Summarised in Schweizer Arch. f. 
Tierheilk. 1919. July-Aug. Vol. 61. Nos, 7-8. p. 310.) 


Navez (O.). Un cas de Sarcospridiose généralisée chez la vache et con- 
tribution a Vétude des sarcosporidioses. [Generalised Sar. 
cospordiosis in a Cow; Contribution to the Study of Sarcos. 
pordiosis.]|—Ann. Méd. Vét., 1919. May-June. ,Vol. 64. Nos, 
5 & 6. pp. 159-175. 


NeEwuam. ‘Trypanosomiasis [Human] in the East African Campaign.— 
Roy. Army Med. Corps, 1919. Oct. Vol. 33. No. 4. 
pp. 299-311. With 1 map. 


NicoLue (Charles) & Lepamtty (Charles), Recherches sur les maladies 
& Spirochétes du rat transmissibles au Cobaye. Deuxiéme 
Mémoire.—Arch. Inst. Pasteur de Tunis., 1919. June. Vol. IL, 
No. 1. pp. 6-13. 


Noriega DEL AGuILA (Miguel). Estudio sobre la trasmisién de la leish- 
maniasis de América a los animales. [Transmission of American 
Leishmaniasis to the Lower Animals.}—An. Facul. de Med. de 
Tima, 1919. Jan.—-Feb. Vol. 2. No. 7. pp. 42-52. With 
2 plates. 


PEARCE (Louise) & BRown (Wade H.). Chemotherapy of Trypanosome 
and Spirochete Infections. Biological Series II. The Thera- 
peutic Action of N-Phenylglycineamide-p-Arsonic Acid in Experi- 
mental Trypanosomiasis of Mice, Rats .and Guinca-Pigs—Jl. 
Experim. Med., 1919. Nov. 1. Vol. 30. No. 5. pp. 437-453. 


— & . wogceerng: of Trypanosome and Spirochete Infections, 
Biological Series II]. The Therapeutic Action of N-Phenyl- 


Scag ae Acid in Experimental Trypanosomiasis of 
Rabbits.—J1. Experim. Med. 1919. Nov. 1. Vol. 30. No. 5. 
pp. 455-481. With 21 plates. | 


Ratz. [Surles spirochétes des volailles. (The Spirochaetes of Poultry).}— 
Allatorvosi Lapok. 1913. No. 29. p. 343. [Summarised in 
Rev. Gén. Méd. Vét., 1919. June. Vol. 28. No. 330. p. 317.) 

“The author established first the existence of spirochaetes in poultry in 
Hungary. He found:that the spirochaetes could the dimaamaananel in the blood 
of the dead birds, even 98 hours after death, and that they maintained their 
infective power. 

“The fact that spirochaetosis was occurring in a poultry yard among fowls, 
ducks, and geese pleads in favour of a common origin of the infection, and it is 
probable that Spirochaeta anserina and Spirochaeta gallinarum belong to the 
same species,”’ 
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3 RercHENOW (Eduard). Hutrichomastix lacertae en la sangre y en Acaros 
hematéfagos. [#.l. in the Blood and in Blood-sucking Acari. }- 
Bol. Inst. Nac. Higiene de Alfonso XIII., 1918. Dee. Vol. 14. 
f No. 56. pp. 183-204. With 1 plate. 
: VAN SACEGHEM (R.). Observations sur les Trypanosomes des Animaux 
Sauvages. [Observations on the Trypanosomes of Wild Aniinals. | 
' —-Rev. Zoclogique Africaine, Brussels, 1919. May. Vol. 7. 
N No. 1. pp. 55-56. 
1 SaunpEeRS (Chas. G.). Coccidiosis in Rabbits—Amer. Jl. Vet. Med., 





1919. Sept. Vol. 14. No. 9. pp. 435-438. 





SerGENT (Etienne). Influence du froid sur le développement du Plas- 
modium relictum chez le moustique. [Influence of Cold on the 
Development of P.r. in the Mosquito.}—Bull. Soc. Path. Exot., 
1919. Apr. Vol. 12. No. 4. pp. 174-176. 







Unna (P. G.) & TreLMANN (Eleanore Thea). Zur Chemie des T'rypano- 
soma gambiense. [The Chemical Composition of T', gambiense. }— 
Arch. f. Schiffs-u. Trop.-Hyg., 1919. Jan. Vol. 23. No, 2. 
pp. 37-47. With 2 tables & 1 coloured plate. 

In 1917 the authors found that nuclei of amoebae contained the simple basic 
protein, protamine. The nucleus of 7’. gambiense contains the somewhat higher 
protein, histone, thus pointing to a greater complexity in the composition of 
the nuclei in trypanosomes. | 









Vatexte (F. Pulido). Note sur la syphilis expérimentale du lapin. 
[Experimental Syphilis of the Rabbit.}+—Arch. Inst. Bact. Camara 
Pestana, 1919. Vol. 5. No. 1. pp. 1-15. With 3 plates. 











Yorke (W.) & Macriz (J. W. 8.). The Phagocytosis of Erythrocytes by 
an Amoeba of the Limax Type.—Ann. Trop. Med. & Parasit., 
1919. July 31. Vol. 13. No.2. pp. 133-135. With 1 fig. 
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Youne (J. Dunlop). Coccidiosis in Cattle.—Vet. Record. 1919. Aug. 2. 
Vol. 32. No. 1621. pp. 57-58. 


METAZOAN PARASITES. 


Arthropods (Acari, Flies, Ticks). 


Banks (Charles §.). The Bloodsucking Insects of the Philippines.— 
Philippine Jl. Sci., 1919. Feb. Vol. 14. No.2. pp. 169-189. 












Berean (Arvid M.). Uber die Oestriden des Renntieres. [The Oestrids 
of the Reindeer. ]}—Zischr. f. Infektionskr. ... d. Haustiere, 1919. 
Feb. Vol. 20. Nos. 1&2. pp. 65-91. With 11 plates com- 
prising 39 figs. 
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Bisuopp (F. C.) & Laake (E. W.). (U.S. Bureau of Entom.) The i 
Dispersion of Flies by Flight.—Jl. Econ. Entom. 1919., Apr. 
Vol. 12. No. 2. pp. 210-211. 







Bovxin (G. E.). Report of the Economic Biologist.—British Guiana 
Dept. Sci. & Agric., Report for the Year 1917. 14 pp. 1919: 
Georgetown. 





Brown (W. G.) Conclusions to Date upon the Experiments by the 
Department of Agriculture and Stock in Relation to the best j 
' 





Means to cope with the Maggot-fly Pest in Sheep.—Queensland 
Agric. Jl, 1919. Feb. Vol. 11. No. 2. pp. 60-63. 






Brunerrr (E.). Review of Progress in our Knowledge of Oriental 
Diptera during the last two Decades.—Proc. Asiatic Soc., Bengal, ' 
1919. Apr. Vol. 14. No. 9. pp. 358-371. 
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Duxe (H. Lyndhurst). Tsetse Flies and Trypanosomiasis. Some 
Questions suggested by the Later History of the Sleeping Sickness | 
Epidemic in Uganda Protectorate.—Parasitology, 1919. (et, 


Vol. 2. Nos. 3&4. pp. 415-429. 














——. An Enquiry Into the Relations of Glossina Morsitans and Unculate 
Game, with Special Reference to Rinderpest.—Bull. Entom. Res., 
1919. Nov. Vol. 10. No. 1. pp. 7-20. With 2 charts. 










Evans (A. M.). On the Genital Armature of the Female Tsetse-flieg 
(Glossina).—Ann. Trop. Med. & Parasitol., 1919. May. Vol. 13, 
No. 1. pp. 31-56. With 18 figs. 











Froaeatt (J. L.). An Economic og A Nasonia brevicornis,a Hymenop.- 
terous Parasite of Muscid Diptera.—Bull. Entom. Res., 1919 
Mar. Vol. 9. No. 3. pp. 257-262 







Froeeatt (W. W.) & Froeeatt (J. L.). Sheep-Maggot Flies, No. 4.— 
Dept. Agric. N.S.W., Sydney. Farmers’ Bull. No. 122. 1918, 
Dec. 24 pp. With 4 figs. 







GEDOELST (L.). Notes sur les Oestrides.—Rev. Zool. Africaine, Brussels, 
1915. Apr. & 1916. Dec. Vol. 4. Nos. 2-3. pp. 144-161, & 
259-264. 
















GRAHAM-SmiItu (G. S.). Further Observations on the Habits and 
Parasites of Common Flies.—Parasitology. 1919. Oct. Vol. 2. 
Nos. 3 &4. pp. 347-384. With 23 figs. & 2 plates. 






Hit (G. F.). Relationship of Insects to Parasitic Diseases in Stock.— 
Proc. Roy. Soc. Victoria, Melbourne, 1918. Dec. Vol. 31. 
No. 1. pp. 11-107. With 7 plates.’ 










Hirst (S.). Studies on Acari. No. 1. The Genus Demodex, Owen.— 
44 pp. With 13 pates & 4 text-figs.,, 1919. London: British 
Museum (Nat. Hist.). [Price 10s.] 
















Jounson (T. H.) & Bancrort (M. J.). Report on Mr. Munro Hull’s 
Claims regarding Tick-resisting Cattle—Queensland Agric. Jl., 
1919. Jan. Vol. 11. No. 1. pp. 31-35. 






Kemrn (D.). On the Life-History and Larval Anatomy of Melinda 
Cognata Meigen (Diptera Calliphorinae) Parasitic in the Snail 
Helicella (Heliomanes) Virgata da Costa, with an Account of the 
Other Diptera living upon Molluses.—Parasitology. 1919. Oct. 
Vol. 2. Nos. 3 & 4. pp. 430-454. With 6 figs & 4 plates. 










—. & Nurraty (G. H. F.). Hermaphroditism and Other Abnormalities 
in Pediculus Humanus.—Parasitology. 1919. Oct. Vol. 2. 
Nos. 3 & 4. pp. 279-328. With 28 figs. & 5 plates. 
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KierFrer (J. J.). i. Chiromides d’Australie Conservés au Musée National 
Hongrois de Budapest. ii. Chironomides d’Amérique conserves 
au Musée National Hongrois de Budapest.—Annales Muset 

Nationalis Hungarici, 1917. Vol. 15. pp. 175-228 & 292-364. 

With 61 figs. 
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McATEE (W. L.) & Watton (W. R.). District of Columbia Diptera: 
Tabanidae.—Proc. Entom. Soc., Washington. D.C., 1918. Dee. 
Vol. 20. No. 9. pp. 188-206. With 2 figs. 






McDonatp (A. H. E.). The Prevention of Blow-fly Attacks on Sheep by 
Spraying.—Agric. Gaz., N.S.W., Sydney, 1919. June. Vol. 30. 
No. 6. pp. 403-405. With 3 figs. 
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MarcuAND (W.). Collecting the Larvae of Tabanus and Ohrysops (Dip.) 
—Entom. News. Philadelphia. 1919. May. Vol. 30. No. 5 
pp. 131-137. 


Mercier (L.) & Lepartty (C.). Myxosarcome et Acariens chez une 
Poule.—O. R. Soc. Biol., 1919. July 5. Vol. 82. No. 21. 
pp. 802-803. 


Miter (D.). Some Noteworthy Flies Affecting Live-stock.—New 
Zealand Jl. Agric., 1919. Jan. 20, Vol. 18. No.1. pp. 10-14, 
With 13 figs. 


MontGcomMery (R. E.). Insects and their Relation to some Diseases of 
Stock.—Jl. HE. Africa & Uganda.—Nat. Hist. Soe., Nairobi, 1919. 
July. No. 14. pp. 381-400. 


Nutraty (George H. F.). Observations on the Biology of the Ixodidae. 
Part III. Dealing with the Behaviour of the Sexes in Amblyomma 
Hebraeum, Hyalomma Aegyptium and Rhipicephalus Bursa when 
upon the Host.—Parasitology, 1919. Oct. Vol. 11. Nos. 3&4. 
pp. 393-404. 


Paittot (A.). Contribution a T’étude des parasites microbiens des 
insectes. Etude de Bacillus hoplosternus (Paillot)—Ann. Inst, 
Pasteur, 1919. June. Vol. 33. No. 6. pp. 403-419. With 
7 figs. 


Prtters (A. W. Noél), On the Occurrence of Aleurobius Farinae (De 
Geer) in Skin Scrapings of Horses.—Vet. Record, 1919. July 19, 
Vol. 32. No. 1619. pp. 22-23. With 1 plate. 


On the Occurrence of Thrips sp. in Skin Scrapings of Horses.— 
Vet. Jl., 1919. Oct. Vol. 75. No. 10. pp. 124-125. With 
1 fig. 


Pounp (C. J.). Report on Mr. Munro Hull’s Claims regarding Tick- 
resisting Cattle.—Queensland Agric. Jl., 1919. Jan. & Feb., 
Vol. 11. Nos. 1&2. pp. 35-39 & 76-78. 


Ropuain (J.). Nouvelles Observations sur la Biologie de Passeromyia 
heterochaeta [a fly the larvae of which are parasitic in birds’ nests 
throughout eastern and central Africa.}—Bull. Biol. France et 
Belgique, 1919. Mar. 25. Vol. 52. No. 4. pp. 499-510. 
With 2 figs. 


La Limite septentrionale de lAire d’Extension de la Glossina 
morsitans entre le Lualaba et le lac Tanganyika. [The Northern 
Limit of the Spread of G.m. between the Lualaba River and Lake 
Tanganyika.}—Rev. Zoologique Africaine, Brussels, 1919. May 
25. Vol. 7. No. 1. pp. 57-64. With 1 map. 


Remarques au sujet de la biologie de ’ Ornithodorus moubata.— 
O.R. Soe. Biol., 1919. July 19. Vol. 82. No. 23. pp. 934-936. 
pp. 937-940. 


—— & Bequaert (J.). Matériaux pur une Etude monographique des 
Diptéres de l’Afrique. Troisiéme Partie. Diptéres Parasites de 
PEléphant et du Rhinoceros.—Bull. Biol. France et Belgique. 
1919. Mar. 25. Vol. 52. No. 4. pp. 379-465. With 21 figs. 


Rotuscnirp (N. C.). Results of an [Entomological] Expedition to 
Korinshi Peak, Sumatra.—Jl. Federated Malay States Mus., 
Singapore, 1919. July. Vol. 8. No. 3. pp. 1-6. With 3 
plates. 
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Ruppert (Fritz). Beitrag zur Biologie der Tsetsefliegen. [The Biology 
of Tsetse Flies. Berliner Tier. Woch., 1919. Aug. 28. Vol. 35 
No. 35. p. 321-323. With 1 map. 
An important contribution on tsetse-fly disease in ‘‘ German” East Africa. 
A summary will appear in the next number of this Bulletin. 


ScuuLzeE (Paul). Bestimmungstabelle fiir das Zeckengenus Hyalomma 
Koch.—Sitzungsberichten der Gessell. naturforschender Freunde, 
Berlin. 1919. No. 5. 


—— & Knutn. Ein Beitrag zur Zeckenfauna Mazedoniens.—Sitzwngs- 
berichten der Gesell. naturforschender Freunde, Berlin, 1918, 
No. 2. 





Townsend (C. H. T.). Oviposition of Rhinogastrophilus nasalis L.— 
Canadian Entomologist, 1919. May. Vol. 51. No. 5. p. 120, 


Trico (P.). El Baio de la Ovejas. [Sheep Dipping.}—Gaceta Rural, 
Bucnos Aires, 1919. June. Vol. 12. No. 143. pp. 785-745. 
With 8 figs. 

ae is given with regard to the construction of dipping apparatus for 

sheep. 


Werss(A.). Surunnouveau Pulicide Ceratophyllus kaesidatoris desideratus 3 
nouvelle sous-espéce.—Arch. Inst. Pasteur de Tumis, 1919, 
June. Vol. 11. No. 1. pp. 24-27. With 2 figs. 





Helminths, 

Baytis (H. A.). A new Species of the Nematode Genus Crossocephalus 
from the Rhinoceros.—Annals & Magy. Nat. Hist, 1919. Aug. 
Vol. 4. No. 20. pp. 94-98. With 2 figs. 

“The Nematode, Crossocephalus longicaudatus, sp. n., found parasitic in a 
rhinoceros (R. swmatrensis) from the Malay Peninsula is described and compared 
with OC. vivetparus which occurs in the Zebra.””—Rev. App. Entom. Ser. B. 1919. 
Oct. Vol. 7. Part 10. p. 154, 


——. On Two New Species of the Cestode Genus Oochoristica from 
Lizards.—Parasitology. 1919. Oct. Vol. 2. Nos. 3 & 4. pp. 
405-414. With 1 fig. 


BiGLiERI (Romirio). Microfilaria hallada en la sangre de un pajoro el 
‘“‘Turdus Leucomella ” (Charcholero pecho blanco).—Revista Inst, 
Bacteriolog. 1918. Aug. Vol. 1. No.4. pp. 481-484. 


BropeEN (A.). Les Microfilaires chez les Singes.—O.R. Soc. Biol., 1919, 
July 19. Vol. 821. No. 23. pp. 898-€99. 


CawstTon (F.G.). Insanitary Snails at Durban during the Winter Months. 
—dJl. Trop. Med. & Hyg., 1919. Oct. 15. Vol. 22. No. 20. 
pp. 189-190. 


CHANDLER (Asa C.). On a Species of Hedruris occurring commonly in 
the Western Newt, Notophthalmus Torosus.—Jl. Parasit., 1919. 
Mar. Vol. 5. No. 3. pp. 116-122. With 1 plate. 


CHRISTOPHERSON (J. B.) & NEwLove (J. R.). Laboratory and Other 
Notes on Seventy Cases of Bilharzia treated at the Khartoum 
Civil Hospital by Intravenous Injections of Antimony Tartrate.— 
Jl. Trop. Med. & Hyg., 1919. July 15. Vol. 22. No. 14. pp. 
129-144. With 4 figs. 


Farriey (N. Hamilton). The Discovery ofa Specific Complement Fixation 
Test for Bilharziasis and its Practical Application to Clinical 
Medicine.—Jl. Roy. Army Med. Corps., 1919. June, Vol. 32. 
No. 6. pp. 449-460. 
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Faust (Ernest Carroll). Notes on South African Cercariae.—dJl. Parasit., 
1919. June. Vol. 5. No. 4. pp. 164-175. With 1 plate. 


Geportst (L.). Le genre Histiocephalus et les espéces quiy ont été 
rapportées.—O.R. Soc. Biol., 1919. July 19. Vol. 82. No. 23. 
pp. 901-903. 


—. Un Oxyuridé nouveau parasite d’un reptile.—C.R. Soe. Biol., 1919. 
July 19. Vol. 82. No. 23. pp. 910-913. With 1 fig. 


——. Un genre nouveau de Spiruridae.—O.R. Soc. Biol. 191%. Nov.'8. 
Vol. 82. No. 27. pp. 1145-1148. 


HuncERFORD (H. B.). Biological Notes on Tetradonema plicans, Cobb, a 
Nematode Parasite of Sciara coprophila Lintner.—Jl. Parasit. 
1919. June. Vol. 5. No. 4. pp. 186-192. With 1 plate & 
3 figs. 


Joyeux(Ch.). Hymenolepsis nana (v. Siebold, 1852) et Hymenolepsis nana 
var. fraterna Stiles, 1906.—Bull. Soc. Path. Exot. 1919. May. 
Vol. 12. No. 5. pp. 228-231. 


KansasStaTe AGRICULTURALCOLLEGE, Veterinary Division. Circulatory 
Filariasis [in a Dog, caused by Filaria immitis].—Jl. American 
Vet. Med. Assoc. 1919. Sept. Vol. 55. (New Series Vol. 8.) 
No. 6. pp. 669-672. With 2 text-figs. 


KRISHNAMURTHI Ayyar (V.). Anchylostomiasis in Dogs.—Madras Vet. 
Jl, 1919. Sept. No. 2. pp. 2-6. With 1 plate. 


LAGRANGE (E.). Contribution 4 l’étude des Trématodes larvaires.—Bull, 

Soe. Path. Exot. 1919. July. Vol. 12. No. 7. pp. 383-388. 

1,184 fresh-water snails, belonging to 13 different species, were examined 

soapy the neighbourhood of Paris; cercariae of various species were 
ound in 195. 


Matvoz (E.) & Lamsrnet (J.). Infections microbiennes consécutives a la 
pénétration cutanée des larves de l’ankylostome.—Ann. Inst. 
Pasteur, 1918. June. Vol. 32. No. 6. pp. 244-248. With 
3 plates. 


Nysevin (0.). Zur Entwicklungsgeschichte von Schistocephalus solidus 
(O. F. Mill).—Oent. f. Bakt. 1. Abt. Orig., 1919. June 30. 
Vol. 83. No. 3. pp. 295-299. With 1 text-fig. 


Oumra (T.). Studien iiber Strongyloides stercoralis—Mitt. d. Med. 
Gessellsch. 2. Tokio, 1919. June 5. Vol. 33. No. 11. 


Osporn (H. L.). Observations on Microphallus Ovatus sp. nov. from the 
Crayfish and Black Bass of Lake Chautauqua. N.Y.—JI. 
— 1919. Mar. Vol. 5. No. 3. pp. 124-127. With 1 
plate. 


PARKER (R. R.) & Weis (R. W.). Observations on and Experiments 
with Cuterebra Tenebrosa Coquillet—Jl. Parasit., 1919. Mar. 
Vol. 5. No. 3. pp. 100-104. With 1 plate. 


Pratr (H. §.). A New Cystocercous Cercaria.—Jl. Parasit., 1919. 
Mar. Vol. 5. No. 3. pp. 128-131. With 2 figs. 


QuIEL (Giinther). Poteriostomum n.g., eine neue, beim Pferde para- 
sitierende Nematodengattung. [P., n.g—a New Genus of 
Nematodes in the Horse.]—Cent. f. Bakt. 1. Abt. Orig., 1919. 
Sept. 27. Vol. 83. No. 6. pp. 466-472. With 2 figs. 
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Rariet (A.) & Marutvaz (M.). Sur un Cénure nouveau du Bonnet 
chinois (Mocacus sinicus). [A New Coenurus of the Chinese 
Bonnet Monkey.]}—Bull. Soc. Path. Exot., 1919. May. Vol. 12, 
No. 5. pp. 223-228. With 2 text-figs. & 1 plate comprising 
2 figs. 


Ritgy (William A.). The Longevity of the Fish Tapeworm of Man, 
Dibothriocephalus latus.—Jl. Parasit., 1919. June. Vol. 5, 
No. 4. pp. 193-194. 


Ryan (J. F.). Filaria immitis in Dog’s Heart.—Jl. American Vet. Med. 
Assoc., 1919. May. Vol. 55. (New Series Vol. 8). No. 2. 
p. 199. 


Van Sacecuem (R.). Cause étiologique et traitement de la dermite 
granuleuse. [Etiology and Treatment of Granular Dermatitis 
(Summer Sores).}—Ann. Méd. Vét., 1919. May-June. Vol. 64, 
Nos. 5 & 6. pp. 151-159. With 2 figs. [See this Bulletin, 1918, 
Vol. 6. No.3. p. 171.) 


SruratT (L. G.). Considérations sur la géonémie des Nématodes— 
O.R. Soc. Biol., 1919. July 26. Vol. 82. No. 24. pp. 986-988. 


——. Sur la résistance vitale des Nématodes parasites.—O.R. Soc. Biol,, 
1919. July 26. Vol. 82. No. 24. pp. 988-989. 


Simson (W. A.). Helminthiasies of Stomach and Intestines of Stock in 
South Africa.—Vet. Record, 1919 Sept. 6. Vol. 32. No. 1626, 
pp. 104. 


Smit (H. J.). Een drietal Strongyliden van den Olifant. (Three 
Strongylids from the Elephant (in the Dutch East Indies). |—Nederl. 
Ind. Blad. v. Diergeneesk. e. Dierent, 1919. Vol. 31. No. 3. 
pp. 317-322. With 3 text-figs. 


Een groote Sygamus trachealis. [A large S.t.].—tbid. pp. 323- 
326. With 1 text-fig. 


——. O¢sophagostomum brumpti.—ibid. pp. 327-329. With 1 text-fig. 


Stewart (F. H.). On the Life History of Ascaris Lumbricoides, L. 
Part IV.—Parasitology, 1919. Oct. Vol. 2. Nos. 3 and 4, 
pp. 385-387. With 1 plate. 


Taytor (Frank E.). Intravenous Injections of Antimonium Tartaratum 
(Tartar Emetic) in Bilharziasis—Jl. Trop. Med. & Hyq., 1919. 
Sept. 1. Vol. 22. No. 17. pp. 170-172. 


Travassos (Lauro). Informigoes sobre um interessante parasito dos 
gatos-chlamydonema preputialis (VY. Linstow, 1888)—<Arch da 
Escola Superior de Agricultura e Medicina Veterinaria, 1917, 
Dec. Vol. 1. No. 2. pp. 101-104. With 2 figs 


Wassink (W. F.). Over gezwellen bij den fazant veroorzaakt door een 
worm (Heterakis neoplastica) Nsp. [Growths in a Pheasant 
Caused by a Worm. H.n. n. sp.}—Tijds. v. Vergelijk. Geneesk, 
1917. Vol. 2. pp. 279-303. With 2 plates comprising 6 figs. 


Wester. [Strongylose intestinale et stomacale chez la chéyre.}—- 
Tijdschrift voor veeartsenijkunde 1919. June 14. p. 628. 
[Summarised in Ann. Méd. Vet., 1919. May-June. Vol. 64. 
Nos. 5 & 6. p. 175.) 
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Yorke (Warrington) & Macrig (J. W.8.).  Strongylidae in Horses. VIII. 
Species found in American Horses.—Ann. Trop. Med. & Parasit., 
1919. July 31. Vol. 138. No. 2. pp. 187-148. With 3 plates 
comprising 8 figs. 

Species from 14 horses that had recently arrived from U.S.A., from one foal, 
and from materials from mules in the Argentine, are identified. A table is given 
enumerating the species of Strongylinae up to the present found in horses and 
donkeys in various parts of the world. These now comprise 33 species (Strongy- 
lus, 3, Triodontophorus 5, Gyalocephalus 2, Cylicostomum 22, Oesophagodontus 
1). A short account is given of the pathology of the lesions caused by these 
worms and the particular pathogenicity of the genera. 











MYCOTIC DISEASES. 


Boquet (A.), N&GRE (L.) & Roe (G.). La lymphangite épizootique des 
solipédes. Parasitologie et étude expérimentale, traitement ct 
prophylaxie.—Rev. Gén. Méd. Vét., 1918. Dee. 15. Vol. 27. 
No. 324. pp. 617-634. With 1 plate. 















Haase. Lobare Bronchopneumonia saccharomycotica dcs_ Rindcs. 

[Bronchopneumonia in an Ox with the Presence of Yeast-like 
Bodies. }—Berliner Tier. Woch., 1919. June 26. Vol. 35. No. 26. 
pp. 218-219. 










De Meio (Froilano) & FERNANDES (J. F. St. Antonio). Révision des 
champignons appartenant au genre Nocardia.— Memoirs of the 
Asiatic Society of Bengal, 1919. Apr. 4. Vol. 7. No. 2. 

pp. 103-138. 











Timm. Lymphangitis epizootica.—Berliner Tier. Woch., 1918. Aug. 1. 
Vol. 34. No. 31. p. 304. 






Torti (E.). Il periodo d’incubazione della linfosporidiosi. [Incubation 

Period in Epizootic Lymphangitis.}-Nuove LErcolani, 1919. 

Sept. 30 & Oct. 15-31. Vol. 24. Nos. 18-20. pp. 234-239 & 
246-249. 

The minimum period of incubation was calculated to vary in 14 cases from 5 

to 12 months. 














Vetu (H.). La lymphangite épizootique.—Rev. Gén. Méd. Vét., 1919. 
July 15-Aug. 15. Vol. 28. Nos. 331-332. pp. 349-368 & 
413-432. 

The information contained in the above article has appeared in previous 
numbers of this Bulletin in extracts of other publications by the above author. 












Wapve (H. W.). Note on the Portal of Entry in Experimental Chronic 
Pulmonary (Systemic) Blastomycosis.—Philippine JI. Sci. Sec. B. i 
Trop. Med., 1918. Sept. Vol. 13. No. 5. pp. 271-274. 







—. Studies on Cryptoplasmic Infection. i. Development of a Crypto- 

coccus in Cultures from an Unclassified Chronic Philippine Uleer.— 
Phillipine Jl. Sci., 1919. July. Vol. 13. No. 4 pp. 165-190. 
With 5 plates. 







DISEASES DUE TO FILTERABLE VIRUSES. 


Atutas (M.) & Da Sttva (Pereira). Le traitement antirabique a Institut 
de Bactériologie Camara Pestana en 1913 et 1914.—Arch.  nst 
Bact. Camara Pestana, 1919. Vol. 5. No. 1. pp. 89-99. 











Cotonna (A.). Sieroterapia dell’afta maligna. [Serotherapy of Acute 
Foot and Mouth Disease.}—Olinica Vet., 1919. Sept. 15. Vol 
42. No. 17. pp. 534-536. 
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Cosco (Giuseppe) & AGuzzi (Angelo). Sur la virulence du sang deg 
bovidés aphteux, et essais d’immunisation gontre la fiévre aphteuse, 
—Rev. Gén. Méd. Vét., 1918. June 15. Vol. 27. No. 318. 
pp. 233-240. 


Crimi (P.). [Sur une expérience de traitement de la fiévre aphteuse 
maligne. (An Experiment upon the Treatment of Malignant 
Foot and Mouth Disease).}—Ann. d. Staz. sper. p. l. mal. infet. d, 
bestiame, 1919. Vol. 6. 8 pp. [Summarised in Rev. Gén. Méd, 
Vét., 1919. June. Vol. 28. No. 330. pp. 312-314.] 


CROVERI (Paolo). Sulla recettiviti alla vaccinazione antipestosa dei 
vitelli nati da madre immune verso la peste bovina. Esperimenti 
di sievo-vaccinazione antipestosa in vitelli lattanti e dopo lo 
slattamento. [The Susceptibility towards Anti-Rinderpest Vac- 
cination of Calves Born from Mothers Immune towards Rinderpest, 
Experiments on Anti-Rinderpest Sero-Vaccination in Calves 
whilst Sucking and after Weaning.}—Nuovo Ercolani, 1919. 
May 15. Vol. 24. No. 9. pp. 101-107. 
This article has been extracted from another journal in the preceding number 
of this Bulletin. 


DokEve (W. C. A.). De varkenpest op Sumatra’s Oostkust. [Swine Fever 
on the East Coast of Sumatra.}—Nederl. Ind. Blad. v. Diergeneesk. 
e. Dierent, 1919. Vol. 31. No. 3. pp. 283-312. 
Experiments proved that the outbreak occurring in 1917-18 was caused by a 
filterable virus. 


vAN Dvutm. Is het voorkomen van anaemia infectiosa equorum in 
Nederlandsch-Indié wetenschappelijk aan getoond? [Has the 
Existence of Equine Infectious Anaemia in Dutch Java definitely 
been Established.}—Nederl. Ind. Blad. v. Diergeneesk. e. Dierent, 
1919. Vol. 31. No. 3. pp. 330-333. 

This author rightly disputes the claim put forward by Sopns and SortrpJo 
that infectious anemia exists among horses in Dutch Java, both on the ground 
of the validity of their transmission experiments and the anomalies in their 
descriptions of the clinical manifestations ; it is suggested that they might have 
been dealing with Borna disease [see this Bulletin, 1917. Vol. 5. No. 4. pp. 


257-260). 


GAIGER. Rabies. Conference of Veterinary Inspectors at the Congress 
of the Royal Sanitary Institute, Newcastle, July 1919.—Vet. 
‘ Record, 1919. Sept. 13. Vol. 32. No. 1627. pp. 115-117. 


GutscHEe (Walther). Die ansteckende Blutarmut. [Equine Infectious 
Anaemia.]}—Ztschr. f. Veterindrk. 1919 June. [Summarised in 
Berliner Tier. Woch., 1919. Aug. 28. Vol.35. No. 35. p.320.] 

A description is given of the disease in a group of 291 horses, 72 of which died 
or were slaughte as the result of the infection ; in 19 there was enteritis, in 

25 catarrh of the large intestine, in 70 changes in the bone marrow and spongy 

bone, and bots in the stomach in 58 cases; in all cases there was increased 

albumen in the blood. A very pleomorphic micro-organism was isolated on 
solid blood serum ; some stages resembled streptococci but others took the form 
of granular filaments. 


HensEvau( M.). La vaccination par injection de cow-pox chauflé.— 
O.R. Soc. de Biol., 1919. July 19. Vol. 82. No. 23. pp. 88% 


891. 


——. A propos du mode d’action de l’euglobuline vaccinale sur le vaccin. 
L’adsorption du virus par l’euglobuline normale.—O.R. Soc. 
Biol,, 1919. Oct. 18. Vol. 82. No. 25. pp. 1074-1076. 


Martens. Zur Heilung der Schweineseuche bzw. Schweinepest durch 
Methylenblau. [Curative Treatment of Swine Fever and Swine 
Plague by means of Methylene Blue.}—Berliner Tier. Woch., 1917 
Mar. 22. Vol. 33. No. 12. pp. 137-138. 
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Passos. Rabies in Northern Brazil. [Review.]}—JI. Trop. Med. & Hyq., 
1919. Sept. 1. Vol. 22. No. 17. p. 171. 


ReGAN (J. C.) & Strxman (A.). [Human Rabies. ]}—Archives of Diagnosis. 
1919. Apr. [Summarised in Jl. Trop. Med. & Hyg., 1919. 
Oct. 15. Vol. 22. No. 20. pp. 193-194.] 


RemuarRDT (R.). Klinische und pathologisch-anatomische Beobach- 
tungen bei der infektiésen Animie der Pferde. [Observations 
on the Symptomatology and Morbid Anatomy of Equine 
Infectious Anaemia. A Report from the Veterinary Hospital, 
Brussels. ]|— Monatsh. f. prakt. Tierheilk, 1919. Vol. 29. p. 526. 
{Summarised in Schweizer Arch. f. Tierheilk, 1919. July—Aug. 
Vol. 61. Nos. 7-8. pp. 311-313.] 


REMLINGER (P.). Contribution a l'étude de Phérédité de la rage.—Ann. 
Inst. Pasteur, 1919. May. Vol. 33. No. 5. pp. 375-388. 
This author’s contributions to the study of the heredity of rabies have been 
noticed in several extracts in this Bulletin ; the above is a résumé of his work. 


——. Vaccination des herbivores contre la rage au moyen du virus 
éther.—Bull. Acad. Méd., 1919. July 8. Vol. 82. No. 27. 
pp. 47-49. 


—~. Mort subite du lapin au cours d’inoculations sous-cutanées de 
substance nerveuse homologue.—O.R. Soc. Biol., 1919. Oct. 25. 
Vol. 82. No. 26. pp. 1098-1099. 


STAUFFACHER (H.). Neue Beobactungen iiber den Erreger der Maul- 
und Klauenseuche. [Recent Researches on the Etiology of Foot 
and Mouth Disease.] With 1 coloured plate, 41 half-tone figs., 
& 22 text-figs. 1918. Zurich. Polygraphisches _ Institut. 
[Reviewed in Schweizer Arch. f. Tierheilk, 1919. July—Aug. 
Vol. 61. Nos. 7-8. pp. 317-318.] 


Staz1(A.). [Traitement rationnel de la fiévre aphteuse cardio-paralytique 
(fiévre aphteuse apoplectique).]—Mod. Zooiatro., 1919. May 3. 
No. 18. [Summarised in Rev. Gén. Méd. Vét., 1919. June. 
Vol. 28. No. 330. p. 314.] 


Torti (E.). La cura dell’afta epizootica col metodo Giorgi. [Treatment 
of Foot and Mouth Disease by the Giorgi Method.}|— Mod. 
Zooiatro., 1919. Oct.11. Vol. 5. No. 41. pp. 331-333. 


VrALa (Jules). Les vaccinations antirabiques A l'Institut Pasteur en 1918. 
Ann. Inst. Pasteur, 1919. July. Vol. 33. No. 7. pp. 484— 
487. 
During the year 1918, 1,805 persons were treated at the Pasteur Institute, 
Paris; 5 died of rabies (.27 per cent.), and of these one succumbed during the 
treatment and another had taken the course irregularly. 


BACTERIAL DISEASES. 


De ANGELIS (Giovanni). Su di epizoozia nei Ratti bianchi con localizza- 
zione polmonare prodotta da una particolare razza di Bacillo 
piocianeo. [Outbreak of Disease in White Rats with Pulmonary 
Lesions produced by a Particular Strain of Bacillus pyocyaneus. | 
Clinica Vet., 1919. Sept. 15-30. Vol. 42. Nos. 17-18. pp. 
522-531 & 549-565. With 3 figs. 


Baker (E. T.). Hemorrhagic Septicemia in Sheep.—American Jl. Vet. 
Med., 1919. June. Vol. 14. No. 6. pp. 267-269 & 308. With 
1 text-fig. 


Bevan (LI. E. W.). Contagious Abortion in Cattle in Rhodesia.—Rhodesia 
Agric. Jl. 1919. Apr. Vol. 16. No. 2. pp. 116-122. 


DatryMPLe (W. H.). Anthrax and Its Control.—Amer. Jl. Vet. Med., 
1918. Aug. Vol. 13. No. 8. 
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Detmer (André). Note relative aux traitements des lymphangites 
uleéreuse et épizootique du cheval.—Ree. Méd. Veét., 1919, 
Aug. 15.-Sept. 15. Vol. 95. No. 15-17. pp. 452-459. With 
plate. 


Frey (J. J.). Problems in Anthrax Control.—Jl. American Vet. Med. 
Assoc., 1919. May. Vol. 55. (New Series Vol. 8.) No. 2, 
pp. 192-198. 


Gupta (M. C.). Anthrax [in India].—Vet. Jl., 1919. July 5. Vol. 75, 
No. 7. pp. 6-14. With 3 figs. 


Hapey (Philip). The Diagnosis of Fowl Cholera and Fowl Typhoid 
Infections of Domestic Birds.—Jl. American Vet. Med. Assoc., 
1919. May. Vol. 55. (New Series Vol. 8). No. 2. pp. 186- 
192. 

“It is the purpose of this paper to present the essential differences between 
the two poultry diseases, fowl typhoid and fowl cholera, with special reference to 
(1) the nature of the disease process and pathological alterations in the organs and 
tissues, (2) the causative agents (B. gallinarum and B. avisepticus) and their 
biochemical features, (3) their toxicity or virulence, (4) their serological reactions 
and (5) their immunological reactions. Also the differential characteristics 
of B. gallinarum, Bact. pullorum A and Bact. pullorum B are presented. In 
addition, there are mentioned three new species of bacteria pathogenic for birds 
(Bact. jeffersonii, Bact. rettgeret and Bact. pfaffi) and their distinctive biochemical 
features described.” 


De LANGEN (C. D.). Folk’lore about Tuberculosis in the Neth-Indies.— 
Meded. Burgerlijk Geneesk. Dienst in Nederl.-Indié, 1919. No. 4. 
pp. 25-38. 


Niaere (L.) & RayNAup (M.). Chauffage du sérum dans le sérodiagnostic 
de la fiévre ondulante. [Heating of the Serum in the Sero- 
Diagnosis of Undulant Fever.}—Bull. Soc. Path. Ezxot., 1919. 
Apr. Vol. 12. No. 4. pp. 171-172. 


—— & ——. Race de M. paramelitensis isolée par hémoculture. [Strain 
of M.p. Isolated by Blood Culture.}—Bull. Soc. Path. Exot., 1919. 
Apr. Vol. 12. No. 4. pp. 173-174. 


PreILer (W.). Einige Bemerkungen zur Hihnertyphusfrage.—Cen/. f. 
Bakt. 1. Abt. Orig., 1919. Aug. 15. Vol. 83. No. 5. pp. 369- 
374. 

——. & SranpFuss (R.). Kasuistiche, bakteriologische, pathologisch- 
anatomische sowie experimentelle Untersuchungen iiber Hihner- 
typhus. (Experiments on Fowl Typhoid.}—Arech. f. wiss. wu. 
prakt. Tierheilk., 1919. July 31. Vol. 45. No.3 &4. pp. 163- 
205. With 1 fig. 


Sercent (Edmond) & Luféritrer (A.). Essais de sérothérapie dans la 
fiévre ondulante. [Attempts at Serotherapy in Undulant Fever.) 
—Ann. Inst. Pasteur, 1919. May. Vol. 33. No. 5. pp. 
336-343. 


Sitsen (A. E.). Pathological Anatomy of Tuberculosis in the Dutch 
Indies.—Meded. Burgerlijk Geneesk. Dienst in Nederl.-Indié, 
1919. No. 4. pp. 1-23. 


(Alfred). Aktive Immunisierung gegen die Gefliigelcholera. 
{Active Immunisation against Fowl Cholera.}—Ztschr. f. Infek- 
tionskr . . . d. Haustiere, 1919. Feb. Vol. 20. No. 1. pp. 26- 
62, With 4 text-figs. 

The mode of manufacture of the vaccine is not given except that it is derived 
from a very highly virulent strain of the fowl cholera organism and is injected 
in doses of 3 c.c. to fowls, 4 c.c. to ducks, and 5 ¢.c. to geese, turkeys, and peacocks. 
Nearly 20,000 birds were vaccinated in different parts of Hungary. The results 
indicated in the tables amount to the following: dead prior to vaccination 
883; vaccinated 5,853, of these 176 died; non-vaccinated controls 712, of these 
234 died. 
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Traum (J.). Further Report on Lymphangitis in Cattle caused by Acid- 
Alcohol Fast Organism.—Jl. American Vet. Med, Assoc, 1919. 
Sept. Vol. 55. (New Series Vol. 8.) No. 6. pp. 639-652. 
With 5 text-figs. 


MISCELLANEOUS. 


BraoTeaAu (M.L.). Surla tremblante du mouton.—Rev. Gén. Méd. Vét., 
1919. Aug. 15. Vol. 28. No. 332. pp. 433-434. 


Bopxrn (G. E.) & Creare (L. D.). An Invasion of British Guiana by 
Locusts in 1917. With a Complete Illustrated Account of the 
Life-History of the Species.—Bull. Entom. Res., 1919. July. 
Vol. 9. No. 4. pp. 341-357. With 8 text-figs. 


Cuarton (M.). La médication arsenicale-—Rec. Méd. Vét., 1919. 
Aug. 15.-Sept. 15. Vol. 95. No, 15-17. pp. 466-473. 


Crovert (Paolo). Esperimenti di reddito alla macellazione di bovini, 
caprini ed ovini somali. [The slaughter of Somaliland Cattle, 
Goats, and Sheep.}—Revista del freddo [Cold-storage Review]. 
Pescara: Stab. Arte della Stampa. 


D’EMMEREZ DE CHARMOY (Donald). Poultry in Mauritius. Their 
Diseases, Breeding and General Management.—Dept. Agric. 
Mauritius, Bull. No. 12. General Series, 1918. auritius : 
Govt. Press, Port Louis. 


Fru (P. C.), De Lanaen (C. D.) & WerEHUISEN (F.). Recherches sur 
Vhuile des espéces de Chenopodium cultivées & Java, [Also in 
Dutch].—Meded. Burgerlijk. Geneesk. Dienst in Nederl.-Indié, 
1919. No. 5. pp. 1-28. 


Fourerton (Alexander G. R.). ‘The Rat as a Carrier of Diseases Trans- 
missible to Man and to other Lower Animals. Jl. Comp. Path. 
& Ther, 1919. Sept. Vol. 32. Part 3. pp. 182-191. 
Among other matters the author deals with the following dissases: rat 
tuberculosis, pseudo-tuberculosis of the rat, rat plague, spirochetal jaundice, 
spirochetal rat-bite fever, and trichiniasis. 


Francut (Alberto). La Cirenaica dal punto di vista zooeconomico. 
[Stock-Raising in Cyrenaica (Eastern Tripoli).}—Nuovo Ereolani, 
1919. Aug. 30-Sept. 30. Vol. 24. Nos. 16-18. pp. 219-224, 
& 225-233. 


Freunp (Ludwig). Das Kamel.—Feldtierdretl. Mitt. d. k. wu. k. 2. Armee, 
1918. No. 10. [Summarised in Berliner Tier., Woch., 1918. 
Nov. 21. Vol. 34. No. 47. pp. 461-462.] 
et ae a very useful summary of the parasitic and sporadic diseases of the 
camel, 


Héiscuer (M.). Als wir noch Siidwestafrika hatten. Von Reitern und 
Pferden in der Kolonie. [When South-West Africa was still in 
our (German) Possession. Horsemen and Horses in the Colony. }— 
Fert ed Tier. Woeh., 1919. Sept. 25. Vol. 35. No. 39. pp, 
371-372. 


Houssay (B. A.) & NrGReTE (J.). Experimentos sobre las propiedades 
diastdsicas de los extractos de érganos de “ Lachesis Aliernatus.” 
[Conclusions in English.] Revista Inst. Bacteriolog., 1918. Aug. 
Vol. 1. No. 4. pp. 453-460. 


—— & . Estudios sobre los venenos de serpientes. IV. Datos 
complementarios sobre algunas acciones de los venenos de ser- 
pientes. [Conclusion in English.}—Revista Inst. Bacteriolog, 
1918. Aug. Vol. 1. No. 4. pp. 461-470, 
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Houssay & Sorpetii (A.) Estudios sobre los venenos de serpientes. Y, 
Influencia de los venenos de serpientes sobre la coagulacién. de 
la sangre. [Conclusion in English.}—Revista Inst. Bacteriolog., 
1918. Novy. Vol.1. No.5. pp. 485-564. 


—— & ——. Estudios sobre los venenos de serpientes. V. Influencia 
de los venenos de serpientes sobre la coagulacién de la sangre, 
III. Accion in vivo. [Conelusion in English.}—Revista J nst, 
Bacteriolog., 1919. June. Vol. 2. No.2. pp. 151-188. 


— & . Action des venins de serpents sur la coagulation du sang 
in vivo.—O.R. Soc. Biol., 1919. Oct. 18. Vol. 82. No. 25, 
pp. 1028-1029. 


——, ——, & NrGrRETE (J.). Estudios sobre los venenos de serpicntes, 
V. Influencia de los venenos de serpicntes sobre la coaglacién de 
la sangre. II. Accién de los venenos coagulantes. [Conclusion 
in English.}—Revista Inst. Bacteriolog., 1918. Nov. Vol. 1. 
No. 5. pp. 565-616. With 2 figs. 


Kawakami (Zen.). Ueber die ‘“ Sunefuto’’ Krankheit des Pferdes.— 
Verhan. der Japan. Path. Gesellsch., Tokyo, 1918. Apr. 2-4. Vol.8, 
pp. 122-123. 


De LanGeEN (C. D.) & Scuut (H.). About the Quantity of Water in the 
Blood in the Tropics. [Also in Dutch.}—Meded. Burgerlijk. 
Geneesk. Dienst in Nederl.-Indié, 1919. No. 5. pp. 29-49. 


— & . About the Quantity of Fat and Lipoids in the Blood, and 
their Importance in Beri Beri in the Tropies. [Also in Dutch. }— 
Meded. Burgerlijk. Geneesk. Dienst im WNederl.-Indié, 1919. 
Vol. 5. pp. 65-88: Meded. Geneesk. Lab. & Weltevreden. 1919. 
3e Serie A. Nos. 2&3. pp. 44-67. 


Litnaux (E.). Sur ladaption de l’organisme animal & des conditions 
diverses d’hypohaversogénése, notamment dans le rachitisme, 
dans l’ostéomalacie, dans l’ostéoporose et dans la formation des 
exostoses.—O.R. Soc. Biol., 1919. July 19. Vol. 82. No. 23. 
pp. 892-894. 


—— & Huynen. Les altérations de l’os périostique dans le rachitisme. 
Lésions de l’ostéomalacie et de l’ostéoporose. Leur adaptation a 
un état commun d’hypohaversogenése. De l’influence du volume 
des os sur leur densité et sur la prédisposition au rachitisme.— 
Ann. Méd. Vét., 1919. July-Aug. Vol. 64. Nos. 7 & 8. 
pp. 201-240. 


Littie (A.). Contagious and Infectious Diseases of Poultry.—Rhodesia 
Agric, Jl., 1919. June. Vol. 16. No. 3. pp. 231-235. 


Mars (C. D.), Crawson (A. B.), & Marsu (H.). U.S. Dept. Agric. 
Bulletin No. 767. Oak Leaf Poisoning of Domestic Animals. 
Professional Paper. Apl. 28. 1919. Washington: Government 
Printing Office. 


MARTEAU. Surla méme affection non décrite du chien observée au Maroc.— 
Rec. Méd. Vét., 1919. Aug. 15-Sept. 15. Vol. 95. No. 15-17. 
pp. 462-465. 


MorGan (E.). [Zebu Cattle.}—The Venezuelan Times. [Translated in 
Vet. Jl., 1919. Oct. Vol. 75. No. 10. pp. 151-153.) 


Movguet (Alfred). Gestations d’une femelle d@’hippopotame. Alimen- 
tation et reproduction chez les animaux captifs.—Ree. Méd. Vél., 
1919. July 15. Vol. 95. No. 13. pp. 406-417, 
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NacayAmA (T.). Study of Scorbut-like Disease on Guinea-pig with 
Oatmeal. [In Japanese. ]—Sei-i-Kwai Med. Jl., 1919. Apr. 10. 
Vol. 38. No. 4. Whole No. 446. 


NicotLE (Charles) & Lesatitiy (Charles). Technique de la récolte du 
sang chez les oiseaux de laboratoire par ponction du coeur. 
Soc. Biol., 1919. May 24. Vol. 83. No. 15. pp. 
With 1 fig. 


- & ——. A propos de notre note sur la récolte du sang chez les 
oiseaux de laboratoire par ponetion du coeur. [Collection of 
Blood from Laboratory Birds by Heart Puneture.|—C.R. Soe. 
Biol., 1919. June 28. Vol. 82. No. 20. pp. 767-768. 


Orero (Maria Julia). Sobre la accién proteolitica de los venenos de 
serpientes. [Conclusions in English. |}—Revista Inst. Bacteriolog., 
1919. June. Vol. 2. No. 2. pp. 215-218. 


Sackprt (Walter G.). The Connection of Milksickness with the Poisonous 
Qualities of White Snakeroot (Hupatorium LHrticaefoliwm).— 
Jl. Infect. Dis., 1919. Mar. Vol. 24. No. 3. pp. 231-259. 


Sant (Luigi). La Semeiotica de Sangue nel Cavallo e nel Bue. [Blood 
i.xamination in the Horse and Ox.], 286 pp. 1919. Turin; 
Tipografia del Signore. 

Contains a good deal of useful and up-to-date information on the above 
subject. It is unfortunate that the text has not been illustrated with some 
figures.—EL. 

SoxoLowsky (Alexander). Die wirtschaftliche und militirisehe Beden- 
tung der Kamele. [The Importance of the Camel for Domestic 
and Military Purposes.]|—Berliner Tier. Woch., 1918. Nov. 21. 
Vol. 34. No. 47. pp. 459—461. With 2 text-figs.. 


Stockman (S.). The Pathology and Epizootiology of Louping-IIl 
(Disease of Sheep) with Special Reference to Chromatin Bodies 
in the White Corpuseles.—Trans. Soc. Trop. Med. & Hyg., 1919. 
Feb. 21. Vol. 12. No. 4. pp. 74-80. 
[See this Bulletin, 1918. Vol. 6. No. 4. p. 251.j 


VaLtery-Rapor (Pasteur) & Luéritrer (A.). Parellélisme entre la 
résistance globulaire aux solution chlorurées sodiques et la dimen- 
sion de Vhématie cheq les Mammiféres.—O.R. Soc. Biol., 1919. 
Mar. 1. Vol. 82. No. 5. pp. 195-197. 


—. £tude comparative de la résistance globulaire aux solutions 

chlorurées sodiques et de la dimension de Vhématie chez les 
Vertébrés & hématies nuclés.—C.R. Soe. Biol., 1919. Mar. 1. 
Vol. 82. No. 5. pp. 197-198. 


VELU. Une affection non décrite du chien observée au Maroe.—Rec. Méd. 
Vét., 1919. Aug. 15-Sept. 15. Vol. 95. No. 15-17. pp. 459- 
461, 


Weenuizen (F.), WeEnuizen (E.), & AvtING (Carpentier). The Amount 
of Fat and Lipoid in the Blood in the Tropics. Part I. Chemical 
Analysis. [Also in Dutch.}—Meded. Burgerlijk. Geneesk. Dienst in 
Nederl.-Indié, 1919. No. 5. pp. 50-64. With 1 fig. and 
Meded. Geneesk. Lab. Weltevreden, 1919. 8rd Series A. No, 2-3. 
pp. 29-43. With 1 fig. 


Weitt (E.), Mourtquanp (G.). Sur le moment d’apparition de la sub- 
stance antiscorbutique et sur les accidents provoqués chez les 
Cobayes par les grains d’orge aux différents stades de leur germina- 
or Soc, Biol., 1919. Mar.1. Vol. 82. No.5. pp. 184- 

86, 
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REPORTS. 


Assam. Report of the Civil Veterinary Department, Assam, for the Ycar 
1918-19. 17 pp. f'eap. With 15 tables. 1919. Shillong: 
Assam Sec. Ptg. Office. [Price 8 annas or 9d.] , 


Bencat. Annual Report of the Bengal Veterinary College and of the 
Civil Veterinary Department, Bengal, for the Year 1917-18. 
4+ii+-5+ viii 2 pp. fcap. With 15 tables. 1918. Calcutta - 
The Bengal Secretariat Book Depét. [Price 9 annas or 10d. | 


Mapras. The Annual Report of the Director together with the Eleventh 
Annual Report of the Central Committee of the Association.— 
The Pasteur Institute of Southern India, Coonor. 25 pp. 1918. 
Madras: The Supermtendent, Gevernment Press. 


Moxri (Mohammed el). L’organisation du service vétérinaire au Maroc.— 
Rev. Gén. de Méd. Vét., 1919. July 15. Vol. 28. No. 331, 
pp. 391-396. 


Pasteur InstitTuTe oF SouTHERN Inp1A, Coonor. Annual Report of 
the Director [CoRNWALL (J. W.)] together with the 11th Annual 
Report of the Central Committee of the Association. 1918. 
25 pp. Madras: Supt. Govt. Press 


Pounsas. Annual Report on the Punjab Veterinary College, Civil 
Veterinary Department, Punjab, and the Government Cattle 
Farm, Hissar, for the Year I918-19. iii+-17+xvii pp. f’eap. 
With 18 tables. 1919. Lahore: Supt. Govt. Ptg. [Price: 
Re, 0-10-0 or 10d.] 


Rozert (Henri). General Census of Cattle in Mauritius, 1918.—Dept. 
Agric. Mauritius. Bull. No. 4. Statistical Series. 1918. 
Mauritius: Govt. Press, Port Louis. 


Simia. Statistics compiled by the Government of India from the Reports 
of Provincial Civil Veterinary Departments for the Year 1917-18. 
2+18 pp. 1919. Simla: G. M. Press. 


Soutn Arrica (Union of). Department of Agriculture. The Fifth and 
Sixth Reports of the Director of Veterinary Research, 1918. 
Apr. 812 pp. with 20 plates. 1919, Pretoria: The Govt. 
Printing & Stationery Office. [Price 10s.] 


SoutHERN Ruopesta. Report of the Chief Veterinary Surgeon for the 
Year 1918. (With Report of the Veterinary Bacteriologist.) 
7 pp. feap. 1919. Salisbury, Rhodesia: Govt. Ptr. 


Trinipap and TosaGco. Administration Report of the Government 
Veterinary Surgeon for the year 1918. 1 p. f’cap. 1919. Port 
of Spain: Govt. Ptg. Office. 


Unitep Provinces, InptA. Annual Report on the Civil Veterinary 
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Preiz-Nocard, Infection of, Tick- 
spread, 65 
prodigiosus ; effect on, of Disin- 
fectants, 33, 35, table, 
3: 
pyogenes-like, from 
Keratitis, 30 


in Contagious 


Ophthalmia, 


Infectious 


Bacterium 
Pseudomonas, in 
nia, 51 
Cocei referred to 
Micrococcus lanceolatus, in Con- 
tagious Bovine Oph- 
thalmia, 29 
Staphylococcus aureus, in Spcifie 
[Equine] Ophthalmia, 


27 


Swine-Pneumo- 


Tick- 


Staphylococcal Infections, 
spread, 65 


Baleri, sce wnder Trypanosomiases 















of Camels, French 


Sahara, 83 


Bareda, El, 


Barn Itch, see Sarcoptic Mange 


Bats; Trypanosome found in; Lima, 


182 

Biliary Fever of Horses, 
see Piroplasmosis, 
EQUINE 

Bilharziasis, sce wnder Helmin- 
thology 

Birds, see also Fowls, and under 


Names 
Diseases of 
Blackhead, in Turkeys, 194-6 
in Other Birds, 195-6 
Polyneuritis avium, Recent Liter- 
ature, 119 















na, 


es, 
sis, 


vider 


Subject Index. 297 


Bisons; Jrypanosoma fheileri in, 1 


Biting and Bloodsucking Flies, 
see under Names, 
under Entomology 


Blackhead in ‘Turkeys 
Causal Agent ; Literature on, 
critically reviewed, 
194 sqq. 
Other Birds affected by the Disease, 
195-6 
Parasites Associated with 
{moeba meleagridis, Development 
Phases of, 194-6 


Blackquarter, Blackleg, or Symp- 
tomatic Anthrax 


Animals affeeted by 
Camels (2), 103-4 
Cattle, 44, 46, 47 
Incidence : All Animals 
British East Africa, 44 
India, 46 
Madras, 47 
Prophylaxis ; Inoculation, 47 
Recent Literature, 117 
Symptoms resembling those of, in 
Vil, 258 


Borna Disease 
Animals affected by 
Horses, 255 
Mules, 254-5 
Diplococcus or Diplostreptococcus 
present, 254, 256 
Etiology of, 255-6 
Incidence 
Argentina, 255 
Italy, 254-5 


Botanical References 

Cereal or Grass, Camel-Streptothrix 
probably Parasitic on, 
85 

Eupatorium urticaefolium. see White 
Snakeroot, infra 

Grass Seeds, Infestation by, of 
Skins, &c., of Sheep: 
Australia and Morocco, 
258-62 

Conditions due to, 259-60, 
261-2 
Prophylaxis, 260—1, 942 

Recent Literature, 120, 285, 286, 
287 

Safari herb, effect of on Cattle, 248 

l'obaceo, ‘* Mosaic’ Disease of, 37, 

244 

Vegetation in connection with 
Glossina (q.v.  wnder 
Entomology), 174 

White Snakeroot or Richweed, as 
Stock-poisoning Plant, 
J.S.A., 106 


| Bovine Red  Dysentery, see 
Coccidiosis, Intes- 
tinal, Bovine 


Buffaloes: Rinderpest in, 44 


Camels and Dromedaries 
Diseases of 
Affection Analogous to Bovine 
Streptothricosis, 81-3 
El Bareda, 83 
Blackquarter (?), LO3-4 
Debab, 63, 137 
Gutfur, Jaffar, or Ghudad, 85 
Jhooling or Jhoolak, 83 
Mange, 63-4 
M’bori, 8, 9-10 
Nyctalopia, 257 
Pseudo-Actinomycosis, or Strep 


> 


tothrichosis, 83-6 
Recent Literature, 285, 287 
Rinderpest, 103, 104 
Septicaemia, Haemorrhagic (?), 
103, 104 
Surra, 1, 265 
'Trypanosomiases, 1, 8, 9 10, 1] 
57, 63 
Tuberculosis, 266 
Rectal Temperature of Dromedarics, 
102 
Trypanosome of, 11 
Wetting, effect of, on Dromedarics, 
102 


, 


Canine Diseases, sce under Names, 
and under Animals 


affected 


Carabaos, Rinderpest in, 49, 50 


Catarrh, Malignant, or Catarrhal 
Malignant Fever, 
in Cattle 

Incidence 
East Africa (ex-German), 92, 248 
Uganda, 108 


Cats 
Diseases of 
Aseariasis, 72 
Trichinosis, 113 


Cattle 
Blood Examination in; Recent 
Literature, 287 
Dipping of, for Tick Eradication, 
see Dipping 
Diseases and Affections of 
Anaplasmosis, 60, 108, 152, 182-4, 
248 
Anthrax, 44, 47, 48 
Aphticella, simulating Foot-and 
Mouth Disease, 105 
Aseariasis, 70 
Babesiasis (Redwater), 14, 15, 22, 
23, 47, 60, 91, 94, 101 
102, 182-4, 248, 271 
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cont. 


Baléri, 8, 9 
Blackquarter, 44, 46, 47 
Coccidiosis (Intestinal), 148, 192, 
» 
Contagious Abortion, 42, 43, 44 
Contagious Agalaxy ; tecent 
Literature, 118 
Cowpox, 46, 100, 282 
Dermatitis, 108 
Form called Saria, 248 
Distomiasis, 48 
East Coast Fever, see Theileriasis, 
infra 
Ephemeral Fever, in India; re- 
sembling South African 
“Three Days’ ” Sick- 
ness, 258 
Filariasis, 48, 271 
Ocular, 270 
Foot-and-Mouth, 45, 46, 51, 97, 
108, 269, 270 
Gillar, 46 
Haemoglobinuria, 273 
Haemoglobinurie Biliary Fever 
(not a Piroplasmosis), 
101-2, 170-1 
Haemorrhagie Septicaemia, 45, 
47, 87 
Infectious Bulbar Paralysis, 170 
Infectious Keratitis, 29-31 
Legislation on, required for India, 
263 
Liver Disease, 184 
Lymphangitis, 285 
Malignant Catarrh, or Catarrhal 
Fever, 92, 108, 248 
Mange, 46 
Demodectie, 47 
Various Forms, 214-17 
Nematode Infections, 48, 49. 
Nodular Worm Infestation, 71 
Ophthalmia, 48 
Contagious, 29 sqq. 
Parasitic Gastritis, 203-5 
Piroplasmoses (Plasmoses), 22 sqq.. 
43, see also Babesiasis, 
supra, aad Theileriasis, 
“infra 
Pleuropneumonia, 44 
Contagious, 46, 99-100 
Rabies, 170, 242 
Reeent Literature, 120 
Redwater, see Babesiasis, supra 
Rinderpest, 44, 46, 47, 48, 49-51, 
90 sqq., 99, 107, 109, 
160 sqq., 244-9, 269 
70 
Ringworm, 46 
Sarcosporidiosis, Generalised ; Re- 
cent Literature, 274 
Skin Affection, in Antigua, 268 
Streptothricosis, 81-3 
Surra, 126, 265, 270, 271 


Subject Index. 


Cattle—conl. 





Diseases and Affections of—eont. 
Theileriasis, 43-4, 91-2, 101, 108, 
184, 248, 249 
Three-Day Sickness, 48, 120 
Texas Fever, see Piroplasmoses, 
supra 
Tick Fever (Piroplasmosis), 22 sqq, 
Trembles, 106, 285, 286 
Tuberculosis, 108, 263, 265-6 
Trypanosomiases, 1, 8, 9, 44, 53 
sqq., LOT—8, 123-6, 173, 
175, 177-8, 248 
Uleerative Stomatitis, 108, 248 
Unnamed, in Chili, 101 
Vil, 46, 258 
White Scour, 184 
Importation of Exotic Breeds to 
India, deprecated, 263 
Insects Infesting, 20, 108, 219, see 
also, Ticks, and other 
Insects, under Ento- 
mology 
Parasites found in, see also with 
Diseases, above, and 
under Bacteriology, 
Protozoology, dc. 
Blier’s Bodies: Chili, 101 
Kilaria, 270, 271 
Haemonchus contorlus, 70 sqq. 
Liver Fluke, 209 
Strongylus ; Species present, West 
Indies, 268 
Theileria, see under Piroplas- 
moses, Ti EILERIASIS 
Trypanosomes, 1, 9, 44, 56, 107-8, 
123 sqq., 135, 177, 178, 
248 
Warbles, 216 
in West Indies, 268 
Plant-poisoning of, by Hupatorium 
urticaefolium, U.S.A, 
106 
Prophylactic Regulationsconcerming, 
British E. Africa, 45 
Prophylaxis, see Dipping 
Resistance of, to Surra, 126 
Sores of, due to 
Strongylus Infestation, 265 
Tiek Infestation, ib. 


Cattle-Breeding: N.\V._ lrontier 
Provinee, India, 46 


Charbon, see Anthrax 


Cholera, see Fowl Cholera, ai 
Hog Cholera 


Chorioptic or Symbiotic Mang 
in Cattle, Canada: 
Cause and Treatment, 
214, 216 








Subject Index. 


Coccidiosis, Intestinal 
Animals afteeted by 
Cattle, 148, 192, 248 
Parasites associated with 
Himeria curni, Latency of, 148 
Oocysts present, 192 
Treatment by Emetine, 148 
Goats, 147-8 
iixperimental 
147-8 
Parasite causing 
Kimeria arloingt, 147 
Latency of, 148 
Symptoms, 147 
Treatment: Change of Pasture 
Ground, 148 
Incidence; All Animals 
East Africa (ex-German), 248 
Germany, 147 
Ireland, 192 
Morocco, 147-8 
Sudan (Khartoum), 147 
Tunis, 147 
U.S.A. (New Jersey), 192 
Recent Literature, 110, 11, 273, 2 


275 


Transmission of, 


Colic: Equine: Antigua, 268 


Conjunctivo-Keratitis, Infec- 
tious, sce also Kera- 
titis 

Recent Literature, 120, 122 


Cow-pox 
Antigen for Complement 
Test in, 100 


Fixation 


in India, 46 
Recent Literature, 120, 282 
under Trypanosomi- 
ases 


Debab, 


sce 


under 


Mange, 
Mange 


Demodectic see 


Dermatitis, Bovine 
in Dairy Cattle, Uganda, 108 
“Saria;’? Ex-German Last Africa, 
248 


Desrengadera, sce wnder Trypano- 
somiases 


Dipping for Eradication of 
\carinae causing Mange in Cattle, 
214-17 
Solutions used, 215, 216, 217 
Ticks, 17, 183-9, 214-17 
Cattle Cleansing Ordinances on: 
Rhodesia, 186, 187 
Recent Literature, 112, 121, 278 
Regulations for: Rhodesia, 184 
8qq. 
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unge 
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ent, 
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Dipping for Eradication of—cont. 
Ticks—cont. 
Tanks for 
Construction of, 184-7, fig. 185 
Management of, 186 
New: Kampala, 108 
Solutions for use in, 23, 185 sqq., 
215, 216, 217 
Dredger for, 187 
How to Mix, 186 
Taking Samples of, 186 
Waste of, 101—3, 186 
Tsetse-flies, Suggested, 20 


Distemper, Canine 
Incidence 
Antigua, 268 
Malaya, 270 
see under Helmin- 


thology 


Distomiasis, 


Dogs 
Diseases of 
Ankylostomiasis, 70, 72 
Ascariasis, 70, 71, 210 
Demodectic Mange, 216 
Distemper, 268, 270 
Filariasis, 207, 27 
Infectious Bulbar Paralysis, 170 
| Kala Azar, 151 
| Piroplasmosis, 108 
| Rabies, 49, 157 sqq.. 243, 263, 270 
Rabies-like, in Morocco and Sene- 
gal, 105 
Recent Literature, 286, 287 
Tetanus, 268 
Tick Fever, 48 
Trichuriasis, 71 
Try panosomiases, 56, 58, 125, 178, 
181-2 
Undeseribed ; Morocco; Reeent 
Literature, 286, 287 
[i pizootic; Uganda, 
108-9 
Weil’s Disease : 
ascertain 
with, 62-3 
Inseets Infesting, 148-51 
Normal and <Anaemie, 
Elimination in: Ex- 
periments on, with 
Trypanosoma equiper- 


dum, 136-7 


| 
| 
} 
| 


Unnamed, 


Experiments to 
Infectibility 


Urobilin 


Parasites of 
Ankylostoma, 213, 214 
Spinose Kar Tiek, 219 
Taenia ovis, in relation to Muscle 
Cysticerci in Sheep, 73 


Donkeys, sec Asses 


Dourine, sec under Trypano- 


| somiases 
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Dromedaries, see Camels and | Entomology—con/. 


Dromedaries 


Drugs Used and Experimented 
with 
Action of 
Carbon bisulphide as Anthelmin- 
tic and Insecticide, 
210, 212-13 
Pot. Iod., on Experimental Sporo- 
trichosis, 236-8 
Various Drugs and Solutions on 
Trypanosomes, 180-1 
Anthelminties, 69 sqq., 210-14 
Chinine bisulphate in Microbabesias, 
17 
Drugs Experimented with, in Treat- 
ment of  Uleerative 
Equine Lymphangitis, 
225-7 
Experimental, in Various Trypano- 
somiases, 5-6, 7, 8-10, 
11-12 
Guniperus phoenica and Thuya arti- 
culata, as used for 
Mange in Dromedarics, 
64 
Moorish ‘Treatment for Carmel 
Disease, 83 
Ol. Chenop. for Worm Eradication, 
69 sqq. 
Recent Literature, 110, 11 
116, 118, 272, 2 
275 
Researches on Chenopodium cul- 
tivated in Java: Re- 
cent Literature, 285 
Soamin for Bovine Trypanosomiases, 
107-8 
Tobacco for removal of Heterakids 
from Poultry, 72 


‘ 


Duiker, sce Antelopes 


2, 5, 
7 


1] 
3, 274, 


East Coast Fever, see THEILERIA- 
sis, under Piroplas- 
mosis 


Entomology 
Acarinae 
Causing Mange in Cattle, Dip- 
ping to  Eradicate, 
214-17 
Chorioptes, 214 
bovis bovis, 216 
Demodex, 214 
folliculorum, 218 
bovis, 216 
var. equi somaliensis, 218 
Psoroptes, 214 
communis bovis, 214 
equi bovis, 214 
Sarcoptes, 214 
scabei bovis, 215-16 











Biting and Blood sucking Flies, see 
also under Names 
Other than Glossina, as Vectors 
of Try panosomiasis, 
178 
Pupiparous; Yeasts found in, 
176-7 
of Southern Rhodesia, 19 
as Transmitters of Anthrax, 22] 
of Trinidad: Sores on Asses due 
to, 48 
Bot-Flies, see Gastrophilidae, infra 
Calliphora erythrocephala, as Trans 
mitter of Anthrax, 222 
Cattle Seab Mites, see Psoroptes, 
under Acarinae, supra 
Chorioptes, see wnder Acarinae, supra 
Clenocephalus canis, Herpetomonas 
of, Cultures of, Infee- 
tion by, of White 
Mice, 148-50 
Leptomonas of, Culture of, 150-1 
Dog-Flea, see Ctenocephalus canis, 
Supra 
Fleas, see also Ctenocephalus, supra 
of Mice, Herpetomonas clenop 
syllae of, 148 sqq. 
Flies, see Biting, swpra, and Non- 
Biting, infra, see also 
under Names 
Burrowing, Larvae of, infesting 
Cattle : Malaya, 271 
Causing Myiasis in’ Rhodesian 
Cattle, 20 
with Nematode Infections, causing 
Sores on Asses’ Legs: 
Trinidad, 48 
Gad-flies, see Tabanidae, infra 
Gastrophilidae infesting Cattle and 
Horses, 21, 22 
Investigations on, 212 
Species 
haemorrhoidalis, 21, 22, 
intestinalis, 21, 22, 212 
nasalis, 21, 212 
Glossina (Tsetse Fly) 
Bionomies of, 173-5, 175-7 
Breeding Places, 139, 140 
Distribution 
Belgian Congo, 139 
British East Africa, 44 
East Africa (ex-German), 6, 
538, 55 
Islands of Victoria Nyanza: 
Diminution of, 140 
Nyasaland, 47, 139 
Portuguese East Africa, 54 
Rhodesia 
Northern, 53-4 
Southern, 18, 19-20, 173-5 
Uganda, 108 
Fly-belts, 174, 175 
Game in relation to, 19, 20, 107, 
131, 174-5 
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Subject 


Entomology cont. 
Glossina (‘Tsetse Fly)—cont. 
Habitat, Haunts, Foei, 139-40, 
174, 175 
Measures against, 131, 140 
Metamorphoses in, 175-7 
New Areas infested by: Uganda, 
108 
Nutrition in, Characteristics of, 
175-7 
Pupal Shelters of Several Species, 
139-40 
Pupiparity of, 175-7 
Recent Literature, 112, 113, 276, 
278 
Species referred to 
brevipalpis, 18, 44, 47, 139 
fusea, 107, 139, 140 
longipennis, 44 
morsitans, 6, 18, 20, 107, 108, 
127, 131, 139, 174 
pallidipes, 18, 44, 139 
palpalis, 139, 140 
Symbiosis in, Characteristics of, 
L75—7 
Trypanosomes borne by various 
Species, 127, ef. 131 
Trypanosomiasis not invariably 
spread by, 9, 11 
Habronema, Species causing Summer 
Sores of Equines, 72-3 
Haematopinus suis: Bionomies and 
Treatment, 218 
Haematopota perturbans as Vector 
of Bovine Trypano- 
somiasis, 178 
Hog Louse, see Haematopinus swis, 
supra 
House-fly, see Musca domestica, infra 
Insect Parasitology Study of, in 
India; Proposals on, 
263, 267 
Insect Vectors of Trypanosomiasis, 
other than Glossina,178 
Insects Injurious to Man and 
Stock (see also Glos- 
sina, supra), 178, 182 
sqq., 214-17 
Lamus megistus, Host of Trypano- 
soma eruzi, 182 
Leeches, Species found in Selangor, 
269 
Lies on Sheep: Falkland Islands, 
45 
Locusts ; Eradication of, by Biolo- 
gical Method: Morocco, 
220-1 
Lucilia caesar and sericata, as 
possible Transmitters 
of Anthrax, 222 
Maggots in Wounds, lodoform for, 
268 
Melophaqusovin us, Flagellates of, 135 
Vusea domestica 
Pest of: Trinidad, 48 


\) 


Index. 


Entomology — col. 
Musea domestica cont, 
as Possible ‘Transmitter 
Cestodes, 78 
as ‘Transmitter of 
Anthrax, 222 
Swine Fever, 66-7 
as Vector of Habronema, 73 
Non-Biting Mies as Agents of Sproad 
of Anthrax, 221—4 
Parasitie Mites (see also Aearina 
supra), causing Mange 
in Cattle, 214-16 
Pycnosoma marginale, Cattle Myia 
due to: Rhodesia, 20.1 
Psoroptes, see under Acarinac, Supra 
Recent Literatures 112—13,275 8,285 
Sarcoptes, see under Acarinac, supra 
Sheep Ked, see Melophagus evinus, 
SUpPTra 
Spinose Kar ‘Tick (Ornithodo: 
meqnini), 219 
Stable-flies, see Stomorys caleilran 
infra 
Stomorys 
as Agents of Loeal Spread ot 
Souma, 178 
Distribution of 
Cameroons, 178 
Trinidad, 48 
Uganda, 108 
U.S.A., 67-9 
‘*Fly-worry ” in Cattle due to: 
Uganda, 108 
Pest of: Trinidad, 48 
Species referred to 
calcitrans, as Transmitter of 
Anthrax, 222-4 
Swine Fever, 66, 67-9 
Trypanosomes (possible), 44, 
108 
Tabanidae 
Distribution 
Africa, North, 63 
French Guiana, 124 
Uganda, 107 
Infesting Cattle, Warble Swellings 
due to, 216 
Species referred to 
africanus, 107 
as Spreaders of 
Debab, 63 
Souma, 178 
Tieks 
Bionomies of, 219 
Diseases due to, or Spread by, see 
Anaplasmosis ; ery 
thema; Fowl Spiril 
losis; Fowl Spiro 
chaetosis; Louping II; 
Lymphangitis, ixo 
die; Rocky Mountain 
Spotted Fever; Texas 
fever; Theileriasis; Tick 
Fever, Australian, Xe. 
B 


20, 277 
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Entomology— cont. 
Ticks—cont. 
Distribution 
Antigua, 187 
Australia, 22-3, 190 
British Columbia, 65 
East Africa, 65 
Holland, 14 
India, 190 
Java, 17 
Morocco, 63—4 
New Zealand, 190 
Rhodesia, 65 
Southern, 182, 183, 184—9 
South Africa, 190 
South-Eastern War Zone, 143 
U.S.A., 23, 189, 219 
Economic Losses due to, 22 
Eradication Methods (see also 
Dipping), 22-3, 43, 
183-4 sqq., 190-1, 220 
Reeent Literature, 112, 113, 276, 
O77 
Genus, ete., referred to 
Amblyomma, 187, 268 
Argas, 18, 190 
Blue, see Hurhipicephalus, infra 
Bont, see Hyalomma, infra 
Boophilus, 17, 22-3 
Dermacentor, 65, 252 
Burhipicephalus, 182, 183 
Hyalomma, 187 
Ixodes, 14-15, 143, 268 
Ixodidae, Biology of 
Literature, 2 
Ornithodoros, 219 
n. sp., in Morocco, 63-4 
Tampan, or Poultry, see Argas, 
supra 
Tick-infestation as defined by 
South Afriean Cattle 
Cleansing Ordinance, 
1918, 187 
Tsetse-fly, see Glossina, supra 


Recent 
“f 


7 


Ephemeral Fever, mistaken for 
Rinderpest, in India, 
258 


Epithelioma Contagiosum, — see 
Fowl-Pox 


Epizootic Lymphangitis, see Lym- 
phangitis,Epizootic 


Equines, see also under Names (N.B., 
When Equines only 
are referred to, the 
subject is indexed 
under Horses). 

Diseases 
Lymphangitis 
Epizootic, 44 
Uleerative, 44 
Nagana, Chronic, 8 
Osteoporosis, 171 
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Erythema, in Swine, due to Tick. 
Bite : Morocco, 63-4 


Erysipelas, in Equines: 
Indies, 268 


West 


Farcy, in Horses, see Glanders 


Favus or White Comb in Fowls, 3 


‘ 
Fever, Ephemeral in Indian Cattle, 
resembling Three Days’ 
Fever of South Africa, 
258 
Recent Literature, 120 
Fever, Malignant Catarrhal, o/ 
Cattle 
Ex-German East Africa, 92, 248 
Uganda, 108 
Filariasis, see wnder Helminth- 
ology 


Viruses, Diseases 
Due to, 31-7. 88-100, 
157-70, 238-52, see 
also Foot and Mouth 
Disease ;_ Horse- 
Sickness; Rabies; 
Rinderpest, &c. 

Literature, 116-17, 281-3 


Filterable 


Recent 


Flukes of, Possibility of In- 
fecting Pigs with, 77-8 


Fish : 


Fistulous Withers, in [lorses: 
British Columbia: 
Ticks Associated with, 
65 

Follicular Mange, scc Mange, 

Demodectic 


Foot and Mouth Disease 
Bovine, 45, 46, 51, 97, 108, 269, 270 
Disease Simulating, 105 
Equine, 108 
Incidence: All Animals 
Belgian Ardennes, 97 
India, 46 
Malaya, 269-70 
Philippines, 51 
Uganda, 108 
Prophylaxis 
Control Measures, 270 
Recent Literature, 117, 
283 
Spread of, to Man, 97 
Treatment by Auto-Vacecine and 
Toxin Therapy, 97-5 


281, 282 


Foot Rot 
Contagious: in Sheep and Goats; 
British East Africa, 44 
Lesions of resembling those due to 
Stipa grass, 262 
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Fowl Cholera — 
in Nyasaland, 48 | 
Reeent Literature, 117, 284 | 


Fowl Favus, or White Comb, 37 


Fowl-Pox and Fowl Plague 
Accompanying Diseases, 250 
Control by Vaccination, 98 
Disease resembling, in Turkeys, 37 
Incidence 

British Columbia, 98 | 
U.S.A. (Nevada), 98 
Prevention, Symptoms and Treat- | 
ment, 250 
Recent Literature, 116 | 
Virus of, as affected by Disinfee- 
tants, 31-5, Table, 34 


| 
| 
| 
| 


Fowl-Spirillosis 
Causal Agent, 17-18 
Incidence 
Serbia, 17-18 
South Africa, 190 
Transmitted by Ticks, 18 


Fowl Spirochaetosis 
Incidence 
Hungary, 274 
Rhodesia, 190 
Insect Veetor, 190 
Reeent Literature, 111, 274 
spirochaetes of 
anserina, 274 
gallinarum, 274 
Cultivation of, 189-90 
Recent Literature, 


Fowl Typhoid : 
9 


¢ 


Fowls 
Diseases of, see also Fowl-Cholega ; 
Fowl- Pox; Fowl- 
Spirillosis; Fowl- 
Spirochaetosis 
(scariasis, 72 
Favus or White Comb, 37 
Filariasis, Ocular, 270 
Haemorrhagic Septicaemia, 87 
Recent Literature, 111, 116, 117, 
274, 284, 285, 286 
Parasites of 
Cestodes : Speciesfoundin U.S.A, | 
Life Cyeles of, and | 
Transmitting Agents, | 
78 
Helminthie, 72 
Insect; Reeent Literature, 
bie, 277 
Spirochaeta 
anserina, 274 
gallinarum, 274 
Cultivation of, 189-90 
Recent Literature, 274 
Tieks, 190-1, 277 


wld 
(661) 
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Gall-Sickness, see Anaplasmosis, 
in Cattle 


Game, in relation to 
Glossina, see Glossina under Ento- 
mology, sce also 
Names of Species 
Rinderpest, 44, 92, 93, 107, 109 


Gastric Affections in Giralles: 
Recent Literature, 120 


Parasitic: in Calves, 
New Nematode Caus- 
ing, 203-5 


oy > 


Gastritis, 


Gastro-Enteritis, Verminous, in 
Sheep and Goats, 
British East Africa, 44 


Geckos 
Leishmania tropica Inoculations into, 
with Positive Results, 
151-2 
as Reservoirs of Dermal Leishmani- 
asis, 151 


Giardiasis 
in Rats and Mice 
Drugs found useless in, 193 
Recent Literature, 110 
Treatment with Arsenobenzol, 
192-4 


Gillar (Cattle-disease), India, 46 


Gastrie Affeetions in; 
Recent Literature, 120 


Giraffes: 


Glanders 
Incidence 
Antigua, 268 
Kast Africa (ex-German), 6, 7 
India, 45-46, 47 
Malaya, 270 
Philippines, 51 


Goat-Pox: Uganda, 108 
Goat Scab: Uganda, 44, 108 


Goats, sce also Sheep 
Diseases of, see Goat Pox, and Goat 
Scab, supra 
Anaplasmosis, 152, 153, 154 
Coccidiosis, 147-8 
Contagious Agalaxy, 121 
Pleuro-pneumonia, 44, 47 
Exudative, 47 
Recent Literature, 120 
Rabies ; experimental, 241-2 
Rinderpest, 49 
Seab (Seabies), 44, 108 
Trypanosomiasis, 53 
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Ghudad, or  Jaffar, in 
Camels ; Causal Fun- 


gus, 85 





Guffar, 


Gainea-Pigs | mimunity of, to certain 
Trypanosomes, 125 


Bovine, see also 
3A BESTASIS BOVINE, 
under Piroplasmoses 


Recent Literature, 272, 273 


Haematuria, 


Haemoglobinaemia 
Paralytic, in Horses, 41, 42 


Haemoglobinuria 
Bovine ; Recent Literature, 273 


Equine, 41, 42 


Haemoglobinuric Biliary Fever 
ot Oxen, Algeria; non- 
Piroplasmotie, 101-2, 
170-1 


Haemorrhagic Septicaemia sce 
Septicaemia Hae- 
morrhagiec 


Helminthology 
DISEASES 


ANKYLOSTOMIASIS 
in Dogs, 70, 72 
Parasites 
Ankylostoma 
Action on, of 
Chloroform, 210, 213-14 
Hermann’s Mixture, 213 
Ol. Chenopodii, 210-11 
Recent Literature 279 


ASCARIASIS 
Animals affected 
Cats, 72 
Cattle, 70 
Dogs, 70, 71, 210 
Horses, 70, 210 
Treatment-diffieulties, 70 
Pigs, 70, 71, 73-4, 210, 211 
Prophylaxis, 74 
Poultry, 72 
-arasites 
Ascaris 
in Horses, 70 
Action on, of Carbon 
bisulphide, 210, 212-13 
lumbricoides, 73 
Development of, 196-9 
Life-History of:  Re- 
eent Diseoveries on, 
199-201 
Ova, Vitality of; Ex- 
periments on, Infection 
by, 200-1 
Recent Literature, 280 
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DISEASES —cont, 


ASCARIASIS—cont, 
Parasites—cont, 
A scaris—cont, 
ovis, and 21. summ, relations 
between, 200 
suum ; Life History, 73-4 
vitulorums; Ova of: ‘Hatch. 
ing of, 201 
Reeent Literature, 114, 115, 989 
Treatment by 
Carbon bisulphide, 210, 212 
Ol. Chenopodii, 210-1] 


BILHARZIOSIS 
tecent Literature, 114, 278 


DERMATO-FILARTASIS in Dniker: 
Belgian Congo, due to 
Filaria perienue, n. Sp. 
205-7 


DIsTOMIASIS, BOVINE: Nyasaland, 
48 


FILARIASIS and MIcRorimmanrtasts 
Animals atfected by 
Cattle 
Malaya, 270, 27 
Trinidad, 48 
Dogs 
Malaya, 271 
Surinam, 207-8 
Horses; Ocular and othe 
forms of 
Incidence 
India, 38, 39, 41 
Malaya, 270, 271 
Surinam, 207, 208 
U.S.A., 76 
Parasites referred to 
Filaria and Microfilaria 
papillosa=equina, 38, 76 
Macro- and Microfilaria ban- 
crofti, Similarity of, 
to the Surinam species; 
Deduction from, 207 
Review of Literature on, 
208 


GASTRO-ENTERITIS, VERMINOUS. 
of Sheep and Coats: 
British East Africa, 44, 


DERMIC SORES, ©! 
Asses’ Legs: Tm 


dad, 48 


GRANULAR 


Haremoncuostis, due to [/aemo! 
chus contortus, in Call! 
and Sheep, 70-1, 74 


NEMATODE INFECTIONS in Catt! 
Trinidad, 48, 49 
Treatment, 49 












Subject Index. 


Helminthology —co1!. 
DISEASES cont, 


NopuLAR WorM INFESTATION of 


Cattle, U.S.A., 71 


ONCHOCERCIASIS ; Recent Litera- 
ture, 114 

OxyurRtiAsis, in’ Horses; Treat- 

ment, 69-70 

Parasite: Owyuris equi, 69 

Reeent Literature, 113, 114 

SCLEROSTOMIASIS, 11) Horses, 41 

Parasite 
Nel rostomui, Ooo 

STRONGYLOSIS (see also THAEMON- 
CilOsis, su pra),in'Trini- 
dad, 49 

Causal 

Treatment, 69 
Literature, 115, 279, 
280, 281 


OTVaNISHIS ¢ 


lapNrYAsIS in Sheep, due to Tuenia 
ro 


ovis; Prophylaxis, 73 


TRICHINOSIS: R nt Literature, 


ee 
113, 114, 115 


TRICHURIASIS, in Dogs: Treat- 


ment by Santonin, 71 


othe 
UNSPECIFIED ; in Sheep, 152 


Wiip-worM INFESTATION, see 
TRICHURTIASIS, supra 


GENERAL REFERENCES 
Anthelminthies, 69 sqq., 210-14 
; Prophylaxis, 72-5 
76 
a ban: -ARASITES 
vy Of, n Animals ; Malaya, 271 
pecies; Harboured by Horses; 
207 Congo, 172 
Bourgelatia diducta, 1.2., 
Swine, 203 
Cestodes of Chiekens, . U. sia} 
Transmission of, 78 
Characostomum longemucronatum, 
of Pigs, 203 
Choanolaenia infundibuliformis, 
ES, 0 possibly Fly-spread, 78 
Tm ; Cylicostomum, in Horses, 69 
Davainea cesticillus of Fowls, Life- 
Cyele of, 78 


» 


a) 


Belgian 


re Ol, hn. sp., of 


HINOUs 
(oats: 
ica, 44, 


Laem progoottina, of Chickens, Slug- 

n Catt’ transmitted, 78 

1, 74 Dietyocaulus jilaria, in Sheep, Life 
History of, 201 

Cattli Dirofilaria kuelzii, in Antelopes ; 

19 Belgian Congo, and 


Cameroons, 207 


Helminthology — cont. 
PARASITES 
lukes, see also under Names 
Possibility of Inteeting Pigs 
with Certain Varieties 
of, 77-8 
Heterakidae, in Poultry, 72 
Lungworm, see Diclyocaulus filaria, 
Supra 


cont, 


Melorehis albidus, Possibility of In 


feeting Pigs with, 77-8 
Nematodes 
New 
Crossocephalus longicaudatus, 
hn. sp., Reeent Litera 
ture, 278 
Unnamed, Causing Parasitic 
Gastritis in Calves ; 
lroneh Indo - China, 
203-5 
On sophagostomun dentalum of 
Pigs, 203 
Intection by, see 
NODULAR Worm IN- 
FECTION, wnder  Dt- 
SEASES, supra 
Opisthorchis felineus, Possibility of 
Infeeting Pigs with, 77-8 
Oxvyuris equi, 69 
Pin-worm, sce Oryuris equi, supra 
Pseudamphistomum danubiense, 
Possibility of Infeeting 
Pigs with, 77-8 
Sclerostomum, in Horses, 69 
in Kumri, 39 
Stefanurus dentatus of Pigs, 203 
Stomach Worm, see Haemonchus 
contortus, supra, under 
HAEMONCHOSIS 
Strongyliidae (see also NSeleroslo- 
mum, supra), of 
Horses, 69, 281 
Swine, 202-3 
Spe cies 
filaria, see Diclyocaulus filaria, 
supra 
New, in Swine, 202-3 
Taenia: Action on, of Ol. Cheno- 
podii, 211 
Trematodes 
Cerariae of, in’ Fresh-water 
Snails near Paris: Re- 
cent Literature, 279 
Produced in South African 
Snails, Eneysting Cer- 
cariae, 208—9 
Intestinal, Observa- 
tions and Experiments 
on, 76-7 
Trichinella spiralis larvae, Moult- 
ing of, in vitro, 76-7 
Whip-worm, in Dogs, Action on, of 
Chenopodium, 211 
Santonin, 71, 210 
RECENT LITERATURE, 113-15, 278-81 
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Trichinae, 
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Trematode Worms 
attacking, Intermedi- 
ate Hosts of, 209 


Herbivora: 


Hog-Cholera, or Swine Fever 
Anti-Sera for: Preparation of, 165 
8qq- 
Hyperimmunisation of Hogs against, 
165-70 
Immunity-Transmissibility : Mother 
to Offspring, 96-7 
Incidence 
Antigua, 268 
East Africa (Nairobi, suspected), 
45 
Malaya, 270 
Philippines, 51 
Insects spreading: Experiments 
with, 65-9 
Recent Literature, 282 


Hogs sce Swine 


Hookworm Infestation, see AnKy- 
LOSTOMIASIS, under 


Helminthology 


Horse-Breeding: N.W. [Frontier 
Provinee, India, 46 


Horse-Sickness 
Incidence 
British East Africa (epizootic), 44 
Kast Africa (ex-German), 6 
Eritrea, New Variety of Dikkop 
Form: Reeent Litera- 
ture, 117 
Rhodesia, 42-3 
Prophylactic Inoculation, 42, 43 
Recent Literature, 117 


Horses 
Australian, imported into Selangor, 
268-9 
Examination in: 
Literature, 287 


Blood Recent 
Diseases of 

Anaemia, Infectious or Contagious, 
41, 98-9, 251, 282, 
283 

Anthrax (in Pony), 270 

Aseariasis, 70, 210 

Borna, 255-6 

Colic, 268 

Demodeectic Mange (Scabies), 216 

Dourine, 45, 263, 264, 268 

Equine Scabies, 216, 217-18 

Filariasis, Ocular and other, 38, 39, 
41, 76, 207, 208, 270, 
pe | 

Fistulous Withers, 65 

Foot-and-Mouth, 108 

Glanders, 6, 7, 45, 46, 47, 51, 
268, 270 

Haemoglobinaemia, Paralytie, 41, 
42 

















Horses— cont. 


Diseases of —cont. 
Haemoglobinuria, 41, 42 
Helminthie Infestation, 38, 99 

41, 49, 69-70, 76 
Horse-sickness, 6, 42—3, 44, 117 
Kumri, 37 sqq., 41—3, 47, 270 
Laminitis, 268, 27] 
Lymphangitis 

Epizootic, 44, 57, 74 8445 
78-80, 228 8qq. 
Ixodic, 65 
Ulcerative, 24—6, 224-8 
Myelitis Transversalis, 41-2 
Nagana, 6 
Navicular, 271 
Nyctalopia or Night Blindness, 
257 
Ophthalmia 
Recurrent : Italy, 256-7 
Specific, 26—9 
Osteoporosis, izvi—c; 270 
Piroplasmoses, 13-14, 140-2, 148 
Nuttalliasis, 141-2, 143 
Poll Evil, 65 
Rabies (epizootic), 170 
Selerostomiasis, 41 
Souma, 8, 10, 45, 46, 47, 51, 57 
Strongylosis, 69 
Summer Sores, 72-3, 75-6, 280 
Surra, 45, 46, 47, 126, 264, 265, 

270 
Tetanus, 268 
Try panosomiases (see also Nagana, 

Souma, &  Swra, 

supra), 53, 55, 56, 57, 

123, 126, 133-5 

Morocean, 126-7 
X and X,, 41 

Immune to Bovine Trypanosomiasis 

of French Guiana, 125 

Insects Infesting, 
30t-flies, 21-2 

Parasites 
Gastrophilidae, 21, 22, 212 
Helminths, 39, 69, 70, 17 

210, 212-13 

Strongyliidae in; U.S.A., 69 
Reeent Literature, 28! 
*“Nerve ”’ bacillus, in relation to 

Reeurrent Ophthal 

mia, 257 
Spirochaeta equi infectiosa, 99 
Spinose Ear Tick, 219 

Plant Toxie to, U.S.A., 106 

Spleens of, Normal, and as Patho- 

logically Changed in 

Chronic Infectious 

Anaemia, 251 
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Hydrophobia, sce Rabies 


Ixodic Lymphangitis, see Lym- 


phangitis, Ixodic 
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Jackals : Disease of, Unnamed, epi- 
zootic : Uganda, 108 


Jaundice, Infective, sce Weil's 
Disease 


Jhooling or Jhoolak, in Camels, 
India, 83 


Kala Azar 
Canme and Human, Leishmania 
of, Characters ditferen- 
tiating therefrom a 
Leptomonas of the 
Dog-Flea, 150, 151 
Recent Literature, 110, 274 


Kennel Anaemia, see ANKYLOS- 
TOMIASIS, wnder Hel- 
minthiasis 


Keratitis, see also Conjunctivo- 
Keratitis 
Infectious Bovine 
Causal Agent, Distribution, Symp- 


» 


toms, &e., 29-3 


Kumri i) [Horses 
Ktiological theories, 38 
Incidence 
Ceylon, 37 
China, 38 
Dutch East Indies, 41—3 
India, 37, 38, 41, 47 
Malaya, 38, 276 
Post-mortem Findings, 39-40 
Predisposing Conditions, 38, 41 
Worm-infestation coneurrent with, 
39 


Laboratory 
Government at Kuala Lumpur, 271 


Laboratory Work, sec Reports 


Laminitis 

Incidence 
Antigua, 268 
Malaya, 271 


Liver Disease, in Calves; South 
Africa, 184 


Louping-Hl, in Sheep 
Recent Literature, 287 


Lung Disease, in Swine, 201 


Lymphangitis 
BOVINE 
Recent Literature, 285 
Epizootie 
Incidence 
British East Africa, 44 


Lymphangitis—con/. 
Epizootic—cont, 
Parasites associated with 

Cryptococcus farciminosus, EX 
periments with, 229 
sqq. 

Cryptococcus of Rivolta  Poly- 
morphism and Deter 
minism of  Morpho 
genesis in, 80 

Recent Literature, 115, 116, 281, 
284 
Reeovery 
Progress of, 235 
Spontaneous, 235 
of Solipeds 
Experimental Serotherapy in, 
78-80 
Infection, Susceptibility and 
Immunity in, Experi 
ments on, 228 sqq. 
Transmission by Various Methods, 
228 
Experime nts on, 229 sqq. 
Treatment by Galyl, 57 
Moorish Method, 83 
Pot. lod. 44 
Tartar Emetice: Recent Litera- 
ture, 115 


Ixopic, in Horses, British Columbia : 
Treatment, 65 


ULCERATIVE 
Equine 
Diagnostic Methods and Indi- 
cations, 224, 228 
Experiments on, at  Alfort, 
224-8 
Incidence 
British East Africa, 44 
Uganda, 108 
Parasite Associated with 
Preisz-Nocard Bacillus, 224, 
226, 227 
Recent Literature, 118, 284 
Treatment 
Experimental,  Baeteriologi- 
eal and other, 224-8 
Pyotherapy, 26 
Vaccinotherapy, 24-6, 108 


Mal de Caderas, see wider Try- 
panosomiases 


Malignant Diseases, see wider 
Specifie Names 


Mange 
Bovine 
Causal Agents, 214 sqq. 
in India, 46 
Treatment: Dipping, 215-17 
Various forms, 214 sqq. 
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Mange —- cont. 
Bovine—cont. 
Demodeectie, 216, 217 
in Nyasaland, 47 
Demodectic of 
Cattle, see Bovine, 
supra 


Demodectie, 


Dogs, 216 
Horses, see Seabies, Equine 
in Dromedaries, 63-4 

Incidene 

Africa, North, 63 

Keypt, 64 
Reecnt Literature, 112 
Transmissible to Man, 64 





Matussi, sev East Coast Fever 


M'Bori, sec vnder Trypanosomiases 


Meningo-Encephalitis Enzootica, 
see Borna Disease 


Metazoan Parasites, Diseases 
Due to, !8—23, 63-78, 
196-221 


Reeent Literature, 112-13, 275-8] 


Mice 
Mea of, Herpetomonas clenopsyllae 
of, 148 
House and Field 
Parasites of 
Giardia 
microti, 193 
muris, 192 
White: Experimental Infection of, 
with Cultures of //er- 
pelomonas clenocepha- 
li, 149-50 


Milk Sickness or Trembles, 
U.S.A., Plant-caused, 
and Bacterial, 106 
Reeont Literature, 287 


Miscellaneous, 37-42, 101-6, 170-2, 


252-71 
References to Literature, 118-22, 
285-7 


Mongoose, [irds and Inseet-cating 
Animals destroyed by, 
in relation to Pest of 
EFlics in Trinidad, 48 


Monkeys 
Diseases of 
Cage Paralysis, 253-4 
Tuberculosis, 271 


* Mosaic " Tobacco Disease, 37, 244 
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Mules 
Cerebrospinal Fluid of, Persistence 
ih, of a. brucei Var, 
ugandae, 6 sqq. 
Diseases of 
Borna, 254-5 
Colic, 268 
Erysipelas, 268 
Glanders, 6, 7 
Llorse-Sickness, 6 
Lymphangitis, Uleerative, 108 
Nagana, 6-8 
Strangles, 48 
Tetanus, 268 
Trypanosomiases, 53 
125 


F » 
Sq., oes, 4 


u nde r 
miases 


Murrina, sce Trypanoso- 


Muscle Cysticercei in Sheep, U.S.A,; 
Prophylaxis, 73 

Mycology, 78-86, 228-38, see also 
Lymphangitis, Epi- 
zootic, wud Strepto- 
tricosis, Bovine 


DISEASES 
Mveosis of 
Rodents, Peru ; Causal Fungus, 
Zo0 
Turkeys: Nyasaland, 37 
FunGI REFERRED TO, 238 
Blastocystis, specics of, mistaken 
for stages of ‘Tricho. 
monas, 195 
Bolryomyces, in Guifar of Camels, 
85 
Cryptococcus farciminosus  Infee- 
tion, Tick-spread, 65 
Nocardia convoluta, 84 
Streplothris of Camels, probable 
Source of, 85 
in Cattle Dermatitis : Uganda, 


LO8 
cameli, n, sp., 84-5, $6 
Yeasts found within Glossina 


and other Pupiparous 


Biting Flies, 176-7 
Reeent Literature, 115-16, 281 


Myelitis Transversalis, in |/orscs: 
Java, 41-2 


Myiasis in Various Animals, with 
Causal Agents (q.v. also 
under Entomology 

Incidence 
Malaya, 20-1, 271 
Rhodesia, Southern, 20-1 
Prophylaxis, 22 
Treatment by 
Chloroform, &¢., 20-1 
lodoform, 268 
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Nagana, see wider Trypanoso- 
miases 


Nairobi Sheep Disease, {4 


Navicular Disease, Malaya, 277 


Nodular Worm Infestation, sec 


under Helmintho- 
logy, Disrases 


Nuttalliasis, see under Piroplas- 
moses 


Nyctalopia or Night Blindness, 
in Llorses, and Camels: 


Persia, 257 


Onchocerciasis, sce wider Helmin- 
thology 


Ophthalmia 
Bovine Contagious 
Causal agents, 29 sqq. 
Incidence 
India, 29 
Nyasaland, 48 
Treatment by Zine Sulphate, 48 
Equine 
Recurrent, Italy, 256-7 
Specific : Investigations on, 26-9 
Ovine, due to Infestation by Grass 
Seeds, 259 
Malkland Islands, 45 


Osteoporosis 
in Australian Horses and Ponies ; 
Malaya, 270 
of Equidae, in Belgian Congo: 
Etiology : Cure, 171-2 
Recent Literature, 286 


Oxen, sce Cattle 


Oxyuriasis, see wrnder Helmin- 
thology 


Paralyses 
Vage, of Monkeys; Australia; Ex- 
periments on, 253-4 

Infectious Bulbar, of Cattle and 
Dogs, 170 

in Rabbits, arising independently 
of Virus Inoculation 
in the course of Anti- 
rabic Immunisation, 90 


Paralytic Aftections of Horses, 
see Haemoglobinae- 
mia,Haemoglobinu- 
ria ; Kumri; Myelitis 
Transversalis 


Parasitic Diseases, 65 





Parasitic Gastritis, see Gastritis, 
Parasitic 


Pathological Work, see Re ports ol 
Laboratories, We 
Reeent Literature, 112 


Peste Boba see wider Trypano- 
somiases 


Pigs, sec Swine 


Piroplasmoses (I’lasmoscs), BAbb- 
SPASIS or Piroplasmosis 
Gneluding Red Water, 
‘Texas Fever, WC.), 
NUTTALLIASIS, “TILEL 
LERIASIS, We. 


SABESIASIS 
JOVINE(Red Water; Texas Fever), 
14, 15, 22, 23, 47, 60, 
91, 94, 101, 102, 182-4, 
248, 271 

as Complheation of Rinderpest, 
248, 

Parasites, see Babesia (Piroplas- 
ma), under PARASITES, 
infra 

Prophylaxis 

Dipping, 43, 183, 184 
Inoculation, 43, 182-4 

Transmission by [odes ricinus, 
14, 

Treatment 
Experiments in, 60 
Various Mothods 

Sugar of Lead; 

Literature, 273 

Trypanblue, 47 


CANINE 
itiologieal and Nomenelatural 
Theories on, 207-8 
in Uganda, 108 


I QUINE, see also NUTTALLIASIS, 

infra 

Cross Inoculation Tests with 
Nuttallia equi apd Piro- 
plasma caballi, 140-2 

Double Causation of, 140 

Immunisation — not possible 
against, 141 

Parasites, see Nuttalia equi, and 
Piroplasma caballi, 
under PARASITES, tnfra 

Probably Nuttalliasis, 13 


Incidence : All Forms, in all Animals 
Argentina, 60 
Australia, 15, 17, 22, 3 
British East Africa, 43-4 
Bulgaria, 13 
Dutch E. Indies (Java), 15-17 
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Piroplasmoses— cont. 
Incidence :—cont. 
East Africa, 91, 92, 248, 249 
Egypt, 94 
India (Madras), 47 
Malaya, 271 
Nyasaland, 47 
Rhodesia, 43 
Southern, 182 sqq. 
South Africa, 184 
South-Eastern War Zone, 143 
Uganda, 108 
U.8:A.; 22, 23 
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MICROBABESIASIS, in Java, 15-17, 
Jigs. 15-16 


NUTTALLIASIS, 13, 14, 140-3 
Causal Agent, 13 
in Equines (probable), 13-14 
Parasites, see Nuttallia under 
PARASITES, infra 


Parasites, of all Forms 
Babesia, or Piroplasma, 144, 147 
Anaplasmatic Forms of, 152, 
155 
in Holland: Identity and 
Nomenclature, 14-15 
Morphologically similar to 
Leishmania, 146 
annulatum, 14 
argentina (um); 14, 17, 144 
bigemina (um), 14, 15, 17, 22, 
60, LOL, 143, 144, 152, 
154, 171, 271 
bigeminum-type, in Goat, 153 
bovis, 14, 15, 17, 144 
caballi, 13, 140, 141, 142, 145 
canis, 144 
Flagellate Stages in, 146 
divergens, 14 
mutans, 102 
Classifications of, 144 
mulans-type, in Sheep 
Goats, 152 
ovis, 144 
in Goat, 153 
Small: Distribution of, 
Microbabesia 


and 


17 
divergens, 15-17, 
Jigs. 15-16 
Nuttallia, 144, 145, 147 
equi, 13-14, 140, 141, 142, 143, 
145 
Morphologically similar to 


Leishmania, 146 
Non-Transmissibility of, by 
Txvdes ricinus, 143 
Piroplasmodidae or Babesidae 
Classifications of, suggested by 
du Toit, 143 sqq. 
Franga, 146-7 
Achromaticus, 147 
Babesia, 144 
Babesidae, 144-6 
Elleipsisoma, 147 
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Piroplasmoses— coni, 
PARASITES—cont, 
Piroplasmodidae or Babesidae— 
cont, 

Classifications of —cont. 
Gonderia, 144, 145-6 
Nicollia, 145 
Nuttallia, 145, 147 
Paraplasma, 147 
Piroplasma, 144, 147 
Rangelia, 146, 147 
Rossiella, 145, 147 
Smithia, 145, 147 
Theileria, 146, 147 
Theileridae, 146 

Morphologically — similar — to 

Leishmania, 146 
Theileria, 144, 146, 147 
Flagellate-like = Characteris. 
ties of, 146 
mutans, 144 
parva, 102, 143, 144, 146 


Recent Literature (all forms), 111, 
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THEILERIASIS, or East Coast Fever, 
91, 92, 102, 108, 143, 
144, 146, 147, 184, 248, 
249 
as Complication of 
248 
Koch’s Bodies in, 101 
Parasites 
Theileria, see wnder Parasites, 
supra 
Prophylaxis 
Dipping, 184, 186 
Transmission of, Experimental, 
102 


Rinderpest, 


Pleurisy, as Complication of Rinder- 
pest, 248 


Pleuropneumonia, Contagious 
(Exudative) 
Animals affected by, 
Cattle, 44, 46 
Diagnosis of, in the 
99-100 
Goats, 44, 47 
Incidence : all Animals 
British East Africa, 44 
French Sudan, 99—1L00 
India, 46, 47 
Recent Literature, 120 


Jungle, 


in Horses: British o- 
lumbia: Tieks asso- 
ciated with, 65 


Poll Evil 


Polio-Encephalo-Myelitis,!!um%", 
Acute Infeetive, Aus 
tralia: Conveyance Ol, 
to Animals, 252-3 





Subject Index. 


Polyneuritis Avium (Gallinarum) 
Recent Literature, 119 


Poultry, sce Fowls. 


Protozoology, 1-18, 53-63, 123-56, 
173-96 


Protozoan Diseases, see Ana- 
plasmosis; Coccidi- 
osis, Giardiasis ; Pi- 
roplasmoses; Try- 
panosomiases 

Treatment by Tartar Emetie, 53 


Parasites, see also under Diseases 
with which associated 
Binucleata, Piroplasma classed 
as, 146 
Coccidia, 147 
n. sp., of Rabbits, 191-2 
Oocysts, two kinds of, in Cattle, 
192 
Parasitic in Man, Revision of, 
60-1 
Coceidiomorpha, 147 
Crithidia melophagi, 135, 136 
Limeria 
oryspora, n. sp., of Man, 61 
Undetermined of, Man, 61 
wenyoni, n. sp., of Man, 61 
Flagellata: Piroplasms in rela- 
tion to, 146 
Giardia (Lamblia), in Rats 
Action on, of Arsenobenzol, 
192 ‘sqq. 
Gregarina, 147 
Hacmosporidia 
Piroplasms classcd as, or as 
related to, 146, 147 
THerpelomonas ctenocephali, Cul- 
tures of, 148—9 
i.xperiments on Transmission 
to Mammals, 149 
Infection by, of White Mice, 
149-50 
clenopsyllae, 148 
Isospora hominis, 61 
Jolly Bodies in Anaemie Blood, 
152, 153, 154 
Leishmania infantum, and L. tro- 
pied, Ditferentiation 
of, from a  Lepto- 
monas of the Dog- 
flea, 150, 151 
fropica, cultures of, Geckos 
Successfully Inocula- 
ted with, 151-2 | 
Leptomonas davidi, 151 
Unnamed, Culture of, from the | 
Dog-Flea, 150-1 


| Protozoology - cont. 


PARASITES—conlt. 

Leptospira icterohaemorrhagiae of 
Human Infectious 
Jaundice, 156 

icteroides, in Animals Experi 

mentally Infeeted with 
Yellow Fever, 156 

Neosporidia, 147 

Sarcosporidia as Aberrant Varic 

ties of, 61 

Paramoccia, Action on, of Opium 
Alkaloids, 12 

Parasites of Rodents, for which 
Arsenobenzol is, and 
is not, Speeifie, 194 

Sarcocystis tenella, in Sheep: Sea 
sonal Infeetion, 61 2. 

Sarcosporidia, considered as Abc r- 
rant Varieties of 
Neosporidia, 61 

Spirochaeta gallinarum, in Fow! 
Spirillosis : Serbia, 
17-18 

Sporozoa ; Piroplasms classed as, 
by Franca, 147 

Teleosporidia, 147 


RECENT LITERATURE, 110-11, 272-5 


Pseudo-Actinomycosis or Strep- 
totrichosis, in (ar- 
els ; Kg pt; Symp 
toms; Causation, 83-6 


Pseudo-Foot-and-Mouth Disease, 
105 


Pseudo-Rabies: brazil, 170 
Recent Literature, 120 


Psoroptic Scabies, s:¢ Scabies, 
Psoroptic 


Quarantine Station, for Import d 
Animals; Selangor, 269 


Quarter Evil, ser Blackquarter 


Rabbits 
Diseases of 
Hacmorrhagie Septicaemia, 87 
Paralysis, 90 
Rabies 
Experimental, 88, 89, 90 
Case of Spontancous  Re- 
covery, 243 
Domestic; Experiments on, with 
Rocky Mountain Spot- 
ted Fever, 251-2 
Jack ; Spinose Ear Tick Infesting, 
219 
’arasites of 
Coccidium, n. sp., 191 
Himeria stiedae, 191 
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Ribbits—con/. | 
Wild, and Hares, as Carriers of | 
Rocky Mountain Spot- | 

ted Fever, 251-2 | 


Rabies, 157-60, 238-44 
Animals atfeetcd by 
Cattle, 248 
LE pizootic, 170 | 
Dogs, 49, 157 sqqy., 243, 263, 270 
Horses (epizootic), 170 
Rabbits, 88, 89, 
Paralysis arising Independently | 
of Virus Inoculation in | 
Course of Antirabie 
Immunization, 90 
Dog-Disease resembling, in Morocco | 
and Senegal, 105 | 
Experimental, 238) sqq. 
Spontancous Recovery from, of 
Rabbit, and of Dog, 
243 
Immunity, Hereditary, against ; Ex- 
periments on, with 
Rabbits, 89-90, 
Immunization Experiments on Rab- 
bits, against Sub-dural 
Inoculation with Fixed 
Virus, 88-9 
Incidence : All Animals 
Brazil, 170, 242 
India, 47, 263 
Malaya, 270 
Smyrna, 157 
Infection by Saliva of Animal in 
Latent Stage, 158 
Latent Stage in, 158 





in Man, from Bite of Apparently 
Healthy Dog, 157 
Prophylaxis ' 
Dog Detention and Destruction, 
263, 270 
Reeent Literature, 281, 283, 288 
Spontancous, in Puppies, explained 
by Heredity, 159 
Transmission 
by Apparently Healthy Dog, 157-8 
Hereditary, 157-8, 159 | 
Spontancous Outbreaks in Pup- 
pies Explained by, 159 
Treatment by 
Antirabie Injections, Anaphylae- 
tic Reactions during, 
159-60 
Vaccination with Brains of In- 
fected Rabbits steeped 
in Ether, 241-2 
Modification of Noeard and 
Roux’s Method, 242-3 
Virus of ; Aciion on, of Ether, Ex- 
periments on, 238-42 
Diffusibility of, 35-6, 243-4 
Fixed ; Immunization of Rabbits 
against Sub-Dural In- 





oculation of, 88—9 





Rabies— cont. 
Virus of-—cont. 
Nature of, 244 
Street : Transmission Ey periments 
with, 157-8 


Rat-Bite Fever, sce Weil's Disease 


Rats, as Carriers of Discases Trans. 
missible to Man and 
‘to other, Lower, Ani. 
mals: Recent Litera. 
ture, 285 
Diseases of 
Giardiasis, 192-4 
Trypanosomiasis, 58 
White : Disease of, with Pulmonary 
Lesions, due to strain 
of R. PYOCYANEUS, Re. 
cent Literature, 283 


Recent Literature, | 1() 22, 272-87 


Redwater, see Haemoglobinuric 
Biliary Fever, «aid 
Piroplasmosis, }}:- 
BESIASIS, Bovine 


Reports, 42-51, 90  sqq., 107-9, 
160-2, 288 
British East Africa: Veterinary 
Bacteriologist (1917 2), 
48 
Veterinary Department (1917 %), 
43 
British Somaliland: Small out- 
break of Rinderpest 
in (1919), 93 
East Africa: Rinderpest Campaign 
Final (1919), 90 
Operations on Nyasa-Rhodesia 
Border (1918-19), 160-2 
Falkland Islands, Chief Inspector 
of Stock (1917-18), 45 
India 
Assam: (1918-19), 288 
Bengal; Veterinary College and 
Civil Veterinary De- 
partment — (1917-18), 
288 
Government of, Statistics Com- 
piled by, from Reports 
of Provineial Civil Ve- 
terinary Departments 
(1917-18), 288 
Madras Presidency 
Civil Veterinary Department 
(1917-18), 46-7 
Madras Veterinary — College 
(1917-18), 47 
Pasteur Institute, Coonor (1918), 
288 4 
N.-W. Frontier Province, Civil 
Veterinary Depart 
ment (1917-18), 45 





Subject Index. 


| Rinderpest—cov/. 


Reports —cont. | 
Animals atfeeted 


India—cont. 

Punjab : Veterinary College, Civil 
Veterinary Depart- 
ment and Government 
Cattle Farm, Hissar 
(1918-19), 288 

Journey for Purpose of Studying 

Hygienic Conditions in 

the United States of 

North America, Pana- 

ma, and Cuba, made 

by order of the Nether- 
lands Minister for Colo- 

nial Affairs (1919), 288 

General Census of Cat- 
tle in (1918), 288 
Veterinary Service of 
(1919), 288 
Bacteriological Institute, 
Asia Minor, on Resis- 


Mauritius : 
Moroceo: 


Pendik 


Camels, 103, 104 
Carabao, 49, 50 
Cattle, 44, 46, 47, 48, 49-51, 
90) SUQss 99, 107, 109, 
160 sqq., 244-9, 269-70 
Game, 44, 92, 93, 107, 109 
Goats, 49 
Sheep, 49 
Swine, 49 
Correetion, 249-50 
Diseases Complicating after Inoeu 
lation, 248, 249 
Ephemeral Fever mistaken for, in 
India, 258 
Epizootic of 1917, range of, 245 
Experimental, in Anatolian and 
Podolian Cattle, R 
sistanee to Infeetion, 
and Period of Ineuba 


87 tance to Infection and tion in, 162 

: Period of ineubation Immunity, see also Timmunization 
ric in Experimental Rin- under Prophylaxis,infra 
and derpest of Anatolian Artificial, Duration of, 50-1, 269 


BaA- 


9, 


and Podolian Cattle 
(1919), 162 
Philippine Islands (1917), 49 
Recent Literature, 112, 288 
Rhodesia: Veterinary Bacteriolo- 
gist (1917), 42-3 
Rhodesia, Southern: Chief Veteri- 
nary Surgeon (1918), 
with Report of Veteri- 
nary Pactariobielst, 
288 
Government Entomologist on 
Spread of Tsetse-fly 
and 'T'rypanosomiasis 
in Wankie District 
(1918), 19-20 
Rinderpest, see also Pendik, supra 
Campaign in East Africa; Opera- 


Inheritanee of, 94-3 
from Double Inoculation, Dura 
tion of, 94-5 
Heredity of, 249 
Immunity Tests, 161 
Incidence 
Asia Minor, 162 
sritish Kast Africa, 44 
British Somaliland, 93 
China (Ilong Kong), 50 
Kast Africa (ex-German), 90 sqq. 
244-9 
Nyasa-Rhodesia Border, 160-2 
Egypt (reerudescenee), 93 
French West Africa, 163 
India, 45, 46, 49 50, 263, 265 
Indo-China, 50 
Italian Somaliland, 95 


), 49 tions on the Nyasa- Malaya, 269-70 
Rhodesia Border (Sept. Philippines (epizootic), 49 

1918—Jan. 1919), 160-2 Uganda, 107, 109 
ae Final (1919), 90 sqq. Incubation Period, 246 
“ South Africa, Union of, Department Quarantine in relation to, 162 

’ of Agriculture. 5th Length of, in Cattle in Asia Minor, 
; and 6th Reports of 162 
— Director of Veteri- Indications for Re-inoeulation of 
ports nary Research (1918), Calves, 96 


| Ve- 
ents 
ment 
sllege 
918), 


Civil 


288 
Trinidad and Tobago (1917), 48, 
(1918), 288 
Protectorate 
107-9 


Uganda (1917-18), 


Research Work, see also Reports 
Veterinary, Indian needs regarding, 
263, 266-7 


Rinderpest, 90-6, 160-5, 244-50 
After-conditions, 99-100 





Infection, Resistance to, of Anatolian 
and Podolian Cattle, 162 
Koch’s bodies in Virus Animals 
dying from, 249 
Mortality, 247, 249, 269 
Prophylaxis 
Cattle-Destruction, 92 
Disinfection of Pens, 270 
Herd-lsolation or Quarantine, 49, 
93, 162, 269-70 
Immunization Methods, 246. sqq. 
Correction to previous 
Article, 249-50 
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Rinderpest— count. 
Prophylaxis —cont, 
Inoculation, Serum alone, Double, 
Combined, &e., 44, 47, 
48, 49 sqq., 90, 91, 92 
eag:, 207, 161,. 163, 
245, 246 sqq., 263, 265, 
267, 269 
Inoculation Centres, East Africa, 
90 sqq. 
Recent Literature, 282 
Serum for 
Preparation of, by 
Curasson’s Rapid Method, 163-5 
Holmes’s Method, 166-7 
Spread of by 
Game, 44, 92, 93, 107, 109 
Moving Cattle, 46 
Sailing Vessels, 49 
Undried imported Hides, 107 
Susceptibility to, of Cattle, 246 
Symptoms and Course, 246—7 
Treatment by Serotherapy, 49-51, 
94, 245 sqq. 
Virus of ; Duration of Activity of, 
270 
Inoculation with (see also Pro- 
phylaxis, supra), 91, 
92, 94, 161, 163, 246, 
247, 267 


Ringworm, in Cattle; India, 46 


Rocky Mountain Spotted Fever 
in Rabbits, Natural 
and Experimental, 
Organism associated 

with, 251-2 


Rodents, see also under Names 
Diseases of 
Mycosis, 238 
Trypanosomiasis, 58 


Ruminants: //aemonchus contortus 
Infestation of, 74 


Sarcoptic Mange, see Mange, 
Bovine, various forms, 
and Mange in Drome- 
daries 


Sarcosporidiosis, (eneralised in 
Cow, Recent Litera- 
ture, 274 


Scab, Common, of Cattle, see 
Scabies, Psoroptic 


Scabies 
Animals affected by 
Horses, 217 
Sheep and Goats, 44, 108 
Incidence: All Animals 
British East Africa, 44 
Canada, 217 
Italian Somaliland, 217 
Uganda, 108 
U.S.A., 217 
Psoroptic, in Cattle; Cause and 
Treatment of, 214 15, 
217 
Treatment, 218 


Sclerostomiasis, see wnider Hel- 
minthiasis 


Scrapie; in Sheep; Sarcosporidia 
in relation to, 62 


Septicaemia, Haemorrhagic 
Animals afiected 
Camels (?), 103, 104 
Cattle, 45, 47 
Domesticated, 87 
Sheep, 283 
Bacillus associated with bovisepticus, 
in Immunity Experi- 
ments 87 
- Incidence: All Animals 
India, 45, 47 
Philippines, 51 
U.S.A., 87 
Prophylaxis, 45—6, 87 
Recent Literature, 117, 118, 283 
Treatment by 
Bacterins, 87 
Vaccinotherapy, 87 


Sergentella Infection, in Cattle, 
Chili, 101 





Serpents, Snakes, &c.,__ Bites, 
Blood and Venom of, 
Recent Literature on, 121, 122, 285, 
286, 287 
Venomous : Selangor, 268 


Serum, and Vaccine Manvu- 
facture, sce Reports 


Sheep 
Diseases of 

Anthrax, 86 
Contagious Agalaxy, 121 
Contagious Foot Rot, 44 
Haemorrhagic Septicaemia, 87 
Helminthiasis, 154 
Nairobi Sheep Disease, 44 
Ophthalmia, 45 
Rinderpest, 49 
Scab (Scabies), 44, 108 
Scrapie, 62 
Sheep-pox, 47 
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Sheep—cont. Stomatitis, Ulcerative Bovine 
Diseases of—-cont. Ex-German East Africa, 248 
Taeniasis, due to 7. ovis, 73 Uganda, 108 
Tremblante, or Trembles, 106, 285 
Trypanosomiasis, 53 
Tuberculosis, 271 
Experimental Infection of, with 
Lungworms, 202 
Infestation of Skin, &c., of, by Grass Streptotrichosis, sce also Pseudo- 
Seeds Actinomycosis or 
Australia, 258-61 Streptotrichosis 
Morocco, 259, 261-2 BOVINE 
Lice Infesting, 45 Disease Analogous to, in Dro- 
Parasites associated with medaries : Morocco ; 
Dictyocaulus (Strongylus) filaria, Treatment, 81-3 
201-2 
Haemonchus contortus 70-1, 74-5 
Liver fluke, 209 Summer Sores of [Equines 
Musele Cysticerci, 73 Cause of, 72-3 
Nodular Worms, 71 Prophylaxis, ib. be ey) 
Sareocystis tenella: Seasonal In- with Pulmonary Complications, 75-6 
‘ fection by, 61-2 Recent Literature, 280 
Spinose Ear Tick, 219 
Trematodes, 209 
Trypanosome, 135-5 


ater ae 


Strangles : Equine — (imported) 
Trinidad, 48 
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Surah, see SurRA, wnder Trypano- 
somiases 


Sheep-Pox 
India, 47 Surra, see under Trypanosomiases 
Lesions of, resembling those from 

Stipa Grass, 262 
es Swamp Fever, sec Anaemia In- 


: : fectious, Equine 
Skin Disease, in Cattle: Antigua, 


oP TOR or 
Causes, 268 Swine 
, Diseases of 
Slug, Transmitting Davainea  pro- Asecariasis, 70, 71, 73—4, 210, 211 
grottina, 78 Erythema due to 'Tick-bite : Mo- 
: rocco, 64—5 
Souma, see under Trypanosomiases Haemorrhagic Septicaemia, 87 
Hog Cholera (Swine Fever), 45, 
Spirillosis, Avian, see Fowl- 51, 65-9, 96-7, 165-70, 
Spirillosis 268, 269, 270 
, Lung-disease, 201 
Spirochaetosis, sce Anaemia, Plague, see Hog Cholera, supra 
infectious, of Horses Pneumonia, new form, 51 
Rinderpest, 49 
AVIAN, see Fowl-Spirochaetoses Thumps, 201 
: Trypanosomiasis, 56 
CANINE, see Weil’s Disease Hyperimmunisation of, against Hog 
Cholera, 165-70 
Human ; : Imported from Malacca, in Selangor, 
Spirochaetes associated with 269 
duttoni, 189 
obermeieri, 189 
pallida, 189 
of Weil’s Disease, 189 


-arasites of 
Bourgelatia diducta n.g., nsp., 
203 
Characostomum longemucronatum, 
203 
Sporotrichosis Haematopinus suis, 218 
Experimental, Effect on, of Pot. Lod. Helminths, 203 
: 236-8 Ocesophagostomum dentatum, 203 
Incidence : Madagasear, 237 Stefanurus dentatus, 203 
Parasites associated with Strongylidae, 202-3 
Sporotrichum schenkii, Action on, n.g., .sp., 203 
of Pot. Iod. and Io- Possibility of Infeeting with Certain 
dine, 236, 237 Flukes, 77-8 
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Swine Fever, see Hog Cholera 


Swine Plague, and New form of 
Pneumonia in Swine: 


Philippines, 51 


Tachyorectes annectens, '‘l'ry- 
panosomiasis of, 58 


Tetanus: Antigua, 268 


Texas Fever, sce Piroplasmosis, 
BABESIASIS, BOVINE 


Three-Day Sickness; Nyasaland, 48 
Reeent Literature, 120 


Thumps: in Pigs, 201 


Tick Fever 
Australian, see BABESIASIS, under 
Piroplasmoses 
Canine: Nyasaland, 48 
Treatment by Trypanblue, 48 


Tick-Spread Diseases, see under 
Ticks, under Entomo- 


logy 


Tobacco Disease, sce wnder Bo- 
tanical References 


Trembles (Tremblante), or Milk 
Sickness, U:83A:., 
Plant-caused, and Bae- 
terial, 106 
Recent Literature. 285, 287 


Trench Diarrhoea | 
Giardia, Rodent-carried, in relation 
to, 192 


Tristeza ; in the Argentine: Two 
Forms: Causal Or- 


ganisms; Treatment, 
60 


Recent Literature, 111 


Trypanosomiases, 1-12, 53-9, 
123-40 


ArricAN EQUINE: Diagnosis of, 
133-5 
Symptoms, 134-5 
Trypanosomes causing, 134 


Autoagglutination phenomena, 131-3, 
135 


BaLert, in Oxen: French Sudan, 8,9 


Bovine (see also Baléri, supra), 1, 8, 
9, 44, 53 sqq., 107-8, 
123-6, 173, 175. 177-8, 
248 





Trypanosomiases,.— cont, 
BovinE—cont. 


Insect-Vectors other than Glos. 
sina, 124, 178 
Insects Spreading, in Uvanda. 
107, 108 
Seasonal Incidence, 179 
Symptoms, 123-4, 177 
Treatment by 
Soamin, 107-8 
Tartar Emetic, and Arsenicals. 
53 sqq. 
Trypanosomes present, 54, 55, 56, 
123-6 


of CAMELS (see also Debab, infra), 


1 sqq., 8, 9-10, 11, 


57-8, 63 


CANINE (see also EXPERIMENTAL, 


infra), 56, 58, 126 


CAPRINE: Treatment by Tartar 


Emetie, 53 


CHaGas’ DIskASE 
Trypanosome of, Hosts of, Defini- 
tive and Intermediate, 


182 
DEBAB 
in Dromedaries: 57 
Immunity Aequired, — and 


Natural, 57-8 

Insect Vector, 63 

Experimental, Cured by Osarsan, 
127 

Trypanosomes of, Passage of, 
from Mother to Foetus, 
137 


DESRENGADERA: Trypanosome of, 


~“- 


Diagnosis, Value in, of Autoagglu- 
tination, 132, 133, 135 


DourInp, 45, 47, 125, 263 
Control of, 265 
Diagnostic Difficulties, 265 
Experimental, Cured by Osarsat, 
127 
in India, 264—5 
Recent Literature, 27 
Trypanosomes of, 123 
as Affected by Anorganie An- 
timony Compounds, I] 


9 


EQuINE (see also Souma, infra), 9° 
8qq- 
Morocean, 126—7 
Trypanosomes of, 56, 57 


- 


(66: 





Subject Index. 317 


Trypanosomiases—cont. 
EXPERIMENTAL 
Action on Trypanosomes of Drugs. 
Solutions, &c., 180-1 
with Bovine Trypanosome from 
French Guiana, 125 
Canine, with 
1. brucei ferox strain, -179, 
181-2 
T. equiperdum, Urobilin  Eli- 
mination Studied in 
136-7 
T. marocanum, 126—7 
Recovery with Blindness, 
58-9 
Treatment by Osarsan, 126-7 
7. brueet in Man and Apes, 
128-30 


“ Fly-suspect ’”? Animals, 134 


Glossina associated with, see under 
Entomology 


Incidence, All Forms in all Animals 
Afghanistan, 1 
Africa 
British East, 44 
Cameroons, South-East; Haut- 
Sanhga, 177 
Last 
Campaign Area, 53, 55, 127 
8qq., 133-5 
Ex-German, 6, 248 
Eritrea, 11 
French Sudan, 8 sqq. 
Trench West, 163, 
Islands of Victoria Nyanza, 
140 
Kibati, 58 
North, 63 
South-Central, 56, 
Uganda, 58, 107 
Argentina, 123 
Bolivia, 123 
Brazil, 123, 126 
Chili, 123 
Egypt, 85 
French Guiana (epizootic), 123-6 
India, 126 
Madras Presidency, 46, 47 
N. W. Frontier Province, 45 
Mauritius, 126 
Malaya, 270 
Nyasaland, 47 
Panama, 128, 125 
Paraguay, 123 
Philippines, 51 
Rhodesia, 
Northern, 53-4 
Southern, 19-20, 173-5 
Russia, 1, 
South America, 123 sqq. 
Turkestan, 1 sqq. 
U.S.A., 123 
Venezuela, 123 
(661) 





Trypanosomiases— cont. 


Ma DE CADERAS: ‘Trypanosome 

of, 123, 125 
M’sorI, in Dromedaries: French 
Sudan, 8, 9-10 


Moroccan Horse Form, Treatment 
by Osarsan, 126-7 


MourRINA; Symptoms, 134 
Trypanosome (believed) of, 123, 


NAGANA 
Chronic, 8 
Experimental, 179-82 
utoagglutination in, 131 
Death in, Causes of, 182 
in Horses, 6 
Post-Mortem findings, 7-8, 181 
Symptoms, 181 
Nervous, in Mules, 6-8 
Treatment by 
Tartar Emetic-Atoxyl, 7 
Tartar Emetic-Orpiment 7 
Tartar Emetic-Orpiment ‘Try- 
parosan, 7 
Trypanosome of, 6—7 
as Affected by Anorganic An- 
timony-Compounds, 11 
Experiments to ascertain 
identity of, with that 
causing Human Afri- 
ean ‘Trypanosomiasis, 
127-31 


Names for, in Egypt, &c., 85 


OviNnE: Treatment by Tartar Emetic, 


Peste Bosa: Trypanosome of, 123, 
126 


PoRcINE, 56 


Prophylaxis 
for Cattle, 19 
Clearances, 140 
Experimental, 55, 
Flooding of Glossina Breeding 
Places, 140 
Limited Game-Destruction, 131 
Suggestions on, 20 
Recent Literature, 110, 111, 272, 
273, 274, 275 
in Rodents ; Africa, 58 


SOuUMA 
Causal Trypanosomes, 177, 178 
in Horses, 8-10, 45, 46, 47, 51 
Treatment by Galyl, 57 
Insect Vectors, 178 
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Trypanosomiases—cont. 
Spread of, Game in relation to, 
130-1 


SURRA 
Animals affected by, 134 
Camels, 265 
Cattle, 126, 270, 271 
Horses, 45, 46, 47, 126, 264, 
265-270 
Blood-changes in, 4—5 
Chemotherapy 
M’bori clinically identical with, 9 
Pathology, 5 
Experimental, 2, 5-6 
Relative Mortality of Cattle and 
Horses, 126 
Transmission Experiments, 2 sqq. 
with Parental Milk, 178-9 


Transmission by Game, see under 
Glossina, wnder Ento- 
mology 


Treatment: All forms, by 
Arsenicals, 53, 54, 55 
Atoxyl-Picric Acid, 8-10 
Formalin and other Drugs tried 

in combination with 
Tartar Emetic, 55-6 
Galyl, 57 
Osarsan, 126-7 
Serological Methods 
mental, 2 
Tartar Emetic, 53 sqq. 
Tartar Emetic-Picric Acid, 8, 10 


(experi- 


Trypanosoma, Proposed Restrict- 
tion of Term, 137 


TRYPANOSOMES 
Action on, of : 
Anorganic Antimony Com- 
pounds, while in the 
Animal Body, 11-12 
Galyl, 57 
Opium Alkaloids, 12 
Tartar Emetic, 53-6 
Various Drugs, Solutions, &c., 
180-1 
Classification of, according to 
Chalmers, 137-8 
Cultivation of, 59 
Differentiation of Strains, by 
the Laveran-Mesnil 
Method, 141 
Harboured by Domestic Mammals, 
South-Central Africa, 
56 
Passage of, from Mother to Foetus 
in Debab (q.v. supra), 
137 
Pathogenic, Cultivation of, 
189-90 
Possibility of Passage of, by Milk, 
178-9 








Subject Index. 


Trypanosomiases—coni, 
TRYPANOSOMES—cont. 
Separation of, from Blood, jn 
Antigen Preparation, 


Species referred to 
berberum, 57, 137 
brucei, 2, 5, 7, 58, 55, 56, 199 
8qq-, 132, 133, 134, 175, 
178, 179 
Differentiation of, from 
rhodesiense by Hu. 
man Experimentation, 
in Ex-German East 
Africa, 127 84qq. 
ferox strain, Experimental 
Infection with, 179-82 
Short forms, 6 
var. ugandae, 6; see also 
rhodesiense, infia 
Caderas-causing, 179 
cazalbowui (vivax) 9, 54, 55, 
107, 108, 134, 177 
var. pigritia, 178 
cazalboui-type, 57 
congolense, 54, 55, 56, 132, 133, 
134 


56, 


cruzi, 182 
dimorphon, 9 
dimorphon-congolense-type, 6, 1 
dimorphon-type, 44 
duttoni, 182 
equinum, 5, 123, 125 
equiperdum, 2 
evansi, 2, 10 11, 126, 178, 179 
gambiense, 5, 130, 140, 178 
Chemical Composition of: 
Recent Literature, 275 
granulosum, 59 
uyanense, 126 
ippicum, 123, 125, 134 
lanfranchii, 178, 179 
lewist, 182 
marocanum, 58 
pecaudi, 9 
pecaudi-type, dimorphic, 58 
pecorum, 107, 108, 175 
rhodesiense, 131, 178 
and brucei, Differentiation 
of; Observations in 
War Zone, FE. Africa, 
127-31 
rotatorium, 59 
of Sheep, 135-6 
simiae, 56 
theileri, 126, 135 
of Turkestan Camel Trypano- 
somiasis, 1, 2 
venezuelense, 123, 126 
vespertilionis, 182 
vivax see cazalbout, supra 
vivau-type, 44 
Vertebrates other than Man 4 
possible Hosts of, 
182 





Subject Index. 


Tsetse-Fly, see Glossina, wnder 


Entomology 


Tuberculosis 
in Animals kept in Confinement, 
Malaya, 271 
BOVINE 
India, 263, 265-6 
Uganda, 108 
Ophthalmic Test, 266 
Tubereulin Test, 266 
in Camels : India, 266 
Importance of, in India, 263 
Recent Literature, 284 


Turkeys 
Diseases of 
Blackhead, 194-6 
Mycosis, 37 


Lymphangitis, 
Lymphangitis, 
CERATIVE , 
Ulcerative Stomatitis see Sitoma- 
titis Ulcerative 


. 8ee 
UL- 


Ulcerative 


Uncinariasis, see ANKYLOSTOMIASIS, 
under Helmintho- 


logy 


Vaccinia: Action on, of Disinfec- 
tants, 33-5, table 34 


Verminous Gastro-Enteritis, in 
Sheep and Goats; 
British East Africa, 44 


Veterinary 
Department, Civil in, in 
India, Re-organisation of, 
Report on, 264 
Resolutions on, 263-4 
Education: Report on, 262, 263-4, 
267 
Officers in India; First Meeting of, 
Proceedings of, 262-7 
Practice in the West Indies and 
Malay States, 267-71 





Vil 
Bovine Disease ; India, 46 
Nature of, 258 


Wart-Hog: Trypanosome harboured 
by, 56 


Weil's Disease 
Canine Infectibility with: Experi- 
ments on, 62—% 
Parasite Causing 
Spirochaeta —iclerohaemorrhagiae, 
62, 63 
Synonyms, 62 


White Scour, in Calves; South 


Africa, 184 


Worm Infestations, see Myiasis 
(for Larval forms), 
and Various Forms 
under Names under 
Helminthology 


X Disease of Horses, in Java, 41 


Yellow Fever 

Etiology of, 155 

Organism found in Animals, Ex- 
perimentally Infected 
(Leptospira icteroides), 
156 

Transmission Experiments with, on 
Guinea-pigs &¢.; Re- 
sults, 155-6 


the, see Haemoglobin- 
uric Biliary Fever 
of the Ox 


Yellows, 


Zebus, Baléri in, 9 








